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ISTUFFY night in the narrow confines of the 
“sleeper,” then—oh, boy!—the dash for the 
]washroom and the cool, clean suit of Topkis 
Athletic Underwear 

Topkis? Yes, sir! Topkis—with its loose- 
cut lines, its featherweight nainsook that rests 
ever so lightly on your shoulders and barely 
touches you elsewhere. 

Topkis—that is made with thecareand stitch- 
strength of the individually hand-tailored gar- 
ment. Topkis—shat sells at the mest reasonable 
prices! Yes, actually. Unions at $1.65, also 
shirts-and-drawers at $1.00 the garment. At 
the low Topkis price, you'll want to buy a 
half-dozen suits at a time, Look for the red- 
diamond label. 


TOPKIS BROTHERS COMPANY 
WILMINGTON, DEL 

les Offices, 380 Broadway, New York City 

Alia Mabers of Women's, Children's amd Bop Athletic Urdar 
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Athletic Underwear 
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When Every- 
body is Urg- 


4 ing You to 


"Build Now,” 


now is the time of times to BUILD RIGHT. 


We manufacture Cypress lumber—and are 
proud of that fact. BUT—we don’t want 
you to use Cypress except where Cypress, 
“The Wood Eternal’” is dest for you. 


PROBABLY THE BEST THING FOR YOU TO DO 
is to write us for a copy of Volume 5 of the 
internationally famous Cypress Pocket 
Library. AND PROBABLY YOU WOULD 
BETTER “DO IT NOW.” 


You might as well ask for Vol. 5, and at the 
same time ask for Vol. 1, which contains a 
full list of the 40 odd volumes in this Library 
(which has become a sort of American Lum- 
ber Classic) and which also contains the una- 
bridged U.S. Govt. Rept. on “The Wood 
Eternal’*—what it is, and why you need it— 
and with some ideas as to why you have to 
insist on it to get it—also why it is so well 
worth insisting on. (That's the only way to 
get anything worth while—isn’t it?) 


Southern Cypress Manufacturers’ Association 
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10c a day soon buys an 
F R E E Oliver Typewriter—latest model 


Before you realize it you have this splendid Oliver 
paid for. And you get to use it right away—while 
you pay. 

To begin with, you save $43 on the price, for we now 

sell the $100 Oliver for $57. It is our latest and best 
model, the No. 9. The finest product of our factories. 


We are able to make this great saving for you through 
the economies we learned during the war. We found that 
it was unnecessary to have great numbers of traveling 
salesmen and numerous expensive branch houses through 

the country. We were also able to discontinue many other 

superfluous sales methods. You may buy direct from us, 
via coupon, We even send the 
Oliver for five days free trial, so 
that you may act as your own 
salesman. You may use it as if it 
were your.own, You can be the 
sole judge, with no one to in- 
fluence you. 


aye, and other big 
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Psychology 
Is the science which treats of the mind, its functions, 
conditions of activity, development and essential nature. 
pepe ie daaparane rope 
Rees en a ene ae 
HEALTH, HARMONY AND PROSPERITY 
HEALTH HARMONY AND PROSPERITY, 
ene tn rt nie Pi Ee 
ler tae ontop yet 
ioe coe en aoe 


CHARLES F. HAANEL 
288 Howard Bip." St. Louis, Mo. 


s too modest a title for such 


One Reader says, “The Master Key 
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These Are the Hours that Count 


Met of your time is mortgaged to 
work, meals and sleep. But the 
hours after supper are yours, and your 
whole future depends on how you spend 
them. You can fritter them away on 
profitless pleasure, or you can make 
those hours bring you position, power, 
real success in life. 


Thousands of splendid, good-paying 
positions are waiting in every field of 
work for men trained to fill them. 
There’s a big job waiting for you—in 
your present work, or any line you 
choose. Get ready for it! You can do 
it without losing a minute from work, 
or a wink of sleep, without hurrying a 
single meal, and with plenty of time left 
for recreation, You can do it in one 
hour after supper each night, right at 
home, through the International Corres- 
pondence School. 


Yes—you can win success in an hour 
a day. Hundreds of thousands have 
proved it. The designer of the Packard 
“Twin-Six” and hundreds of other En- 
gineers climbed to success through I. C. 
S. help. The builder of the great Equit- 
able Building, and hundreds of Archi- 
tects and Contractors won their way to 
the top through I. C. S, spare-time study, 
Many of this country’s foremost Ad- 
vertising and Sales Managers prepared 
for their present positions in spare hours 
under I. C. S. instruction. 


For 28 years men in offices, stores, shops, 
factories, mines, railroads—in every line of 
technical and commercial work—have been 
winning promotion and increased salaries 
through the I. C. S. Over 110,000 men are 
getting ready: right now in the I. C. S. way for 
the bigger jobs ahead. 


No matter where you live, the I. C. S. will 
come to you. No matter what your handicaps, 
or how small your means, we have a plan to 


No matte 
ed your pre’ on, the simply writ- 
ten, wonderfully: illustrated I. C. S. textbooks 
make it easy to learn, No matter what caree 
you may choose, some one of the 280 1. C. S. 
Courses will surely suit your needs 


jous educat 


When everything has been ma y for 
you—when one hour a day spent with the 
IC. S. in the quiet of your own home will 
bring you a bigger income, more comforts, 
more pleasures, all that success me: 
you afford to let another single priceless hour 
of spare time go to waste? Make your start 

ight now! This is all w Without cost, 
without obligating yourself in any way, put it 
up to us to prove how we can help you. Just 
mark and mail this coupon. 
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Ix RECENT YEARS no cigar has attained so rapidly the 
standing enjoyed today by WHITE OWL. Three facts explain 
why— (1) the fine character of its leaf, mellowed slowly by 
time and ripe experience, (2) the handsome, tapering, full-size 
Invincible shape, fashioned with real craftsmanship and (3) the 
superior buying resources of its sponsors, the General Cigar Co., 
Inc, Under existing conditions the production of WHITE OWL 
at its present price is a genuine achievement in cigar making. 

ee 


DEPESDANLE CIGARS 
119 West oth Stecet, New York Chy 
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IR THOMAS LIPTON has come 
to this country with one of the 
‘most remarkable and sensation- 
ally radical challengers that ever 
crowed the Atlantic. Yachting ex- 
perts who have seen the hull of the 
Shamrock IV agree that she 
is perhaps the lightest and 
yet the most. powerful Brit- 
ish racing creation that 
has ever visited our shores. 
The features of design 
that stand out conspicu- 
ously are the extremely long 
kool; the full form of the 
hull in the bow and stern 
the bulge of the 
sides of the hull inward a 
the top or deck; and the un- 
usually lofty sail rig. The 
hull is of the lightest com- 
posite construction, the 
planking being laid in three 
plies with the two inner 
layers placed diagonally. 
‘The outer layer of the plank- 
{ng runs longitudinally, 
‘Because of the long keel, 
with the lead placed low, 
yachting experts predict 
‘that the best chance of suc- 
cess of the Shamrock IV 
lies in a strong offshore 
breeze. ‘Then her great sail 
spread will drive her 
through the water at a high 
speed. In light breezes the 
chances of winning are not 
considered so good, because 
her large keel will present a 
big area of wetted surface, 
and the “'skin"” frletion be- 
‘tween it and the water will 
tend to decrease her speed. 
Against the Shamrock [V. 
either the Resolute or the 


Racing for the “America’s” Cup 


When sport becomes a science 


By Joseph Brinker 


Vanitie will race. These yachts re- 
semble each other to a far greater 
extent than either one resembles the 
‘Shamrock IV. Both of the American 
boats are approximately 75 feet on 
the water-line, the Vanitie being the 


Vanitic has a greater sail orca than the Resolute 
” 


larger when measured by the extent 
of the part that overhangs the water- 
line dimensions. The Vanitie has the 
larger sail area, carrying 9,465 square 
feet of canvas, compared ‘with B,188 
‘square feet of sail enrried by the Reso- 
tute, which is slightly nar- 
rower, but has a body that 
ig more full beneath the 
water-line where the hull 
joins the vertical sides of 
the keel. All three of the 
contestants are provided 
with centerboards set in 
the bottom of the keels. 

No matter which boat is 
selected to defend the Cup, 
she will compare in general 
design more closely to her 
foreign rival than did Amer- 
iea's earliest eup contestant, 
the America, In the span 
of seventy-nine years from 
the America to the Resolute 
and the Shamrock IV, there 
has been a remarkable 
evolution in the design of 
the racing yacht. 

‘The America was built to 
beat the sloop Maria, then 
the fastest pilot-boat in 
New York harbor. While 
she did not beat the Maria, 
she proved to be so fast for 
a schooner that the yachts- 
men who had ordered the 
boat accepted her and made 
ready for the trip across the 
Atlantic. The route was to 
Havre. It was made in sev- 
enteen und one half days, 

After watehing the Amer- 
ica, with her widest beam 
amidships and fine lines fore 
and aft, the British accepted. 
the American type of clipper 


bow. But, because of the deep Brit- 
ish waters, the hulls were deep and 
narrow. Tn America the conditions 
favored boats of greater beam and 
less draft because of the shallow 
waters. The British type is exem- 
plified in the Genesta of 1885, as shown 
in one of the accompanying illustra- 
tions, and the American type in the 
Mischief, which was built in 1881. 
Coming develop 
ment was seen in the 
Thistle, the chal- 
Tenger for the Cup in 
1887, She was wider 
in proportion to her 
depth than any pre- 
vious contestant. 
‘Then came the Val- 
kyrie I in 1893, with 
a fixed, finlike keel 
instead’ of a center- 
board, because a 
fixed Keel ean carry 
from sixty to ninety 
tons of lead. Finally 
the British’ type of 
narrow, deep hull 
gave way to the wide 
but shoal hull with a 
deep fin keel to carry 
lead ballast. ‘The 
Reliance, an example 
of this type, with a 


made so shallow that there was in- 
sufficient headroom below the deck 
for comfortable accommodations. 
‘These reasons lie behind the fact that 
all of the racing machines of recent 
years were broken up for junk after 
the completion of the races. 

‘The new rule and the formula by 
which the rating of the yacht is de- 
termined includes the factors of sail 
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area, length, and displacement. ‘The 
rating is determined by the formula: 

Rating ~ 0.15 1 Sal Area 

Displacement 

Because the displacement factor is 
the denominator of the fraction, and 
beeause the larger the denominator 
the smaller becomes the final fraction 
or rating, it is seen that the new rule 

"favors boats of larger 
* displacement. Other 
things being” equal, 
the boat with the 
larger” displacement 
will have the smaller 
ating and. will ree 
ceive a larger time 
allowance, 

The Vanitic de- 
parts less from the 
old rule than the Ree 
flute. "The. Resolute 
has fuller and 
deeper under-water 
body and. is built 
more closely to. the 
Tula shown by ber 

ends, deep V 
poo tage ge 
displacement, The 
Shamrock TV isa 
compromise between 


water-line length of 
about 90 feet and an 
over-all length of 140 
feet, carrying 16,000 
squire feet of sail—the largest ever 
carried by a Cup yacht—was perhaps 
the acme of the highly developed 
racing machine. 

But the Reliance and the Shamrock 
IIT were rule-beating freaks, whieh, as 
soon as the Cup races were over, were 
broken up on the junk-pile because of 
their extreme design, their unseaworth- 
iness, and the inability to get other 
boats to race against them in club re- 
gattas. Because these boats had de- 
veloped into freaks, the racing rules 
were changed. The Resolute, the Vani- 
tie, and the Shamrock IV, all 
with a water-line length of 
75 feet instead of the 90 feet 
of the Reliance are far more 
wholesome boats, and will 
probably see many years of 
rogatta racing before they 
are discarded, 

‘The old racing rule put 
4 tax on water-line length 
and sail area, but on 
nothing else. Provided the 
yacht did not exceed 90 = 
feet in length on the load 
water-line, she could be as 
broad and deep, and as 
Jong over all, as desired. 
‘The boats built under the 
old rule drew too much 
water for cruisers sailing 
in the shallow American 
harbors. To save weight 
the hulls themselves were 


part of her construction that 
ids" the water-line 
measurement. “The America 


the extremes of the 
Shamrock ITT and the 
Reliance, The Sham- 
rock IV is full ended, 
with a large sail area 
and a deep keel having a large surface 
in contact with the water. 

While the elements of yacht design 
are not expressed in 4 many words 
in the formula by which the rating of 
the Cup yachts is determined, they 
fare present just the sume. ‘The re- 
sistance that a vessel encounters in 
passing through water is made up 
of three kkinds—frictional resistance, 
wave-making resistance, and eddy- 
making resistance. Frictional resist- 
ance is that due to the frietion of the 

water on the under-water 
surface of the vessel. It de- 
pends upon the area of the 
surface and the nature and 
shape of the surface. This 
resistance is known as skin 
friction, and forms a large 
part of the total resistance 
at low speeds. It is, of 
course, decreased by cut- 
ting down the area of the 
hull in contact with the 
water. This area is com- 
monly called the “wetted 
surface.” The speed of the 
boat depends upon the 
ratio of the sail area to the 
wetted surface. Without 
unduly reducing the aren 
of wetted surface, it is the 
task of the yacht designer 
properly to proportion the 


‘Revolute on theweicine, portion, 12 sow the” dite 
She was ten in length over ail; ce ia the ahepe of the hui 'tlO of the suil area to the 
on account of the extent of that and the relative sail area wetted surface. Because the 
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skin frietion is the most important re- 
sistance to the progress of the yacht 
through the water, that vessel with the 
larger ratio of sail area to wetted surface 
will be faster, other things being equal. 

In designing the Shamrock IV, 
‘Nicholson gave her an extremely long 
keel. This greatly inereased the area 
of the wetted surface, but also enabled 
him to spread the lead in the keel out 
longitudinally instead of building it 
up vertically. Hence the center of 
gravity of the lead lies lower, and this 
in turn means greater sail-carrying 
eapacity for the sume weight. Be- 
eause of this low-placed lead and 
great sail area, whieh increases her 
speed in strong breezes, yachtsmen 
contend that the Shamrock V will 
have her best chances of winning in 
strong winds, 

‘At lower speeds in light airs, where 
the wetted surface and its skin friction 
are the most important considerations, 
the Lipton yacht will be at a great 
disadvantage compared. with either 
the Resolute or the Vanitie, which have 
a much smaller area of wetted sur- 
face. The bottom length of the keel 
of the Revlute is only about half 


A com of the rig and sail plan 
of the Resofure and the Vanitie, with 
that of the Refiance. which defeated 
the Shamrock 17 in 1903. The Re- 
Fiarice was 90 feet Jong on the water 
Tine and 140 fect overall. The water 
line length of both the Resolute and 
the Vanutie 75 feet. The Reliance 
carried 16,000 square feet of canvas. 
‘The Resolute carries 8,188 aquare feet 
of sail, the Vanitie, 9,465 square feet 


yenne 
beats 


that of the Shamrock IV, Although 
changes may be made in the rig of 
the Shamrock IV before she crosses 
the starting line on July 15, she may 
carry approximately 10,000 square 
feet of sail area as compared with the 
8,188 square feet of the Reeolate. If 
these ratios hold true, the Shamrock IV. 
will probably have to give the Resolute 
three or four minutes of time allow- 
ance. This is an important factor, 
for on at least one oceasion the Ameri- 
can defender of the Cup beat the 
British challenger on time allowance. 
‘That_was the race between Columbia 
and Shamrock IT on October 4, 1901, 
when the Shamrock IT actually beat 
the Columbia by two seconds on 
elapsed time, but lost the race by 
forty-one seconds because she had to 
give the Columbia a time allowance of 
forty-three seconds. 

Some idea of the tremendous sail 
spread of the Resolute may be gained 
from the fact that if her sails were 
made from ordinary bed-sheets, fifty- 
four inches wide by eighty-one inches 
long, it would require 270 of there 
sheets, sewed end on end, to give the 
‘equivalent sail area, 
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Famous Contestants for the “America’s” Cup 
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In the center of the triangle. 


While the present racing rule gives 
fa biguer rating the longer the water- 
line length and the larger the sail 
area, the length L in the formula is 
not ‘the water-line length, nor does 
the rating increase in the direct ratio 
of the sail area, ‘The sail area rating 
increases as the square root of the 
area, and it follows as a matter of course 
that’ four times the sail area would 
double the rating. ‘The cube root of 
the displacement, being the denomi 
nator of the rating fraction, helps to 
give a smaller 
rating as the 
displacement in- 
creases, and this 
means "greater 
Beaworthiness of 
the boat. The 
length L in the 
formula is not 
the waterline 
length, buta 
corrected ‘length 


ATLANTIC 
OCEAN. 


| ee 


These races will be 


‘will follow the triangle, each side of which is 
ies long, taking the eval length thirty ies 


i Tuesdays, 
dove ond" Boturdaye tnt the winner bv decid 


which includes the load waterline 
length plus one-half the exeess of the 
quarterbeam length over the per- 
centage of the load water-line length 
given by the formula: 


P=100-—Vioad waterline length 


‘The formula quarter-beam length is de- 
termined ax shown in the accompany- 
ing sketch, and is employed to prevent 
beating the rule by freak designs in 
the bow and stern overhangs. 

‘The rating, as determined by the 

above  formul: 

gives the ti 
allowance, which 


Inedwatertinetength 
plus one-half of the depends upon 
eacess of the quarter. ‘the assumption 
bennett Geet that a yacht of 


racing mensure- 
ment will sail 
a nautics! mile 
in the number of 
seconds shown 
by the formula: 
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reserve. It may be that no one will | 


know, fora while, who the winner may 
‘one boat skims the line a frac- 

a 

mK 


motor-boats, exeursion will the curiosity of the crowd be 

steamers, and all manner of satisfied. 

raft will pass through the But cheering will not be hindered on 

Narrows to take the throng account of that. It is often well for 

of yachting enthusiasts those on each side to enjoy the pleasures 
‘of success, and then to suffer 

the pangs of disappointment; 
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ors for then everyone is given a 
frome chance to prove himself a good 
secs sport. But the man who laughs 
Boos last is the one who wins the bet, 


and he will have to await the 
decision of the judges who have 
considered every factor und ap- 
plied the mathematics of the 
rules. 

Further zest is added to this 
year's races because they mark 
the thirteenth attempt to lift 
the cup, twelve made by British 
challengers. and one by the 
Canadians. If Sir Thomas be- 
Neves 13 is his lucky number, 
who can say but that when the 
mist lifts off the Sandy Hook 
course some fine morning in 
July, the eup will be on its way: 
back to England? It has re- 
mained continuously in this 
country for 69 years or since 
that memorable day in 1861 
when the fleet America out- 
sailed the fastest that Britain 
eould produce. 


For « yacht of a different 
rating r, the allowance per mile 
between the two yachts will 
therefore be expressed by the 
formula; 


2160 2160 
r 8 

in which Ris the rating meas 
urement of the larger yacht 
and r that of the smaller one. 
fe been worked out 
to give the time allowance in 
seconds for any given difference 
in rating. 

In these days of airplanes, 
motor-boats, and swift auto- 
mobiles, the racing of yachts 
seoms & tame wort of sport. 
But the modern yacht race is 
indeed the keenest, of sports, worms 
io thave who Hits the tauek of TOrSAL 
the salt nir, and who delight in and “good sports" out to a point of vantage. 
the sight of u trim sailing-craft It will be a gala oceasion, « scene of color 
leaning in the wind, the race and life. wo249 
for the Cup has lost none of its “In the staked-off course the beautiful Sorat 
former charm, yachts, their sails presenting lines that are 

straight and beautiful in the sunlight, will 

be seen. Tilted in the wind, 
cutting through the green 
water, glistening where the 
‘waves have split around their 
hows, the yachts will speed 
from buoy to buoy. ‘Thou- 
sands of eyes will be focused 
upon them through glasses 
from deck and shore, wher- 
ever a glimpse of the course 


aunt 


can be obtained. 
Whether the Resolule, the 
> 2 OWsPRIT 

Vanitie, or the Shamrock 1 
cd will befirst to reach the final _Aclagram ofthe salle ofa raciog yacht, , The shape 
these sbiets of canvas are cleverly designed to 
‘The chart shows the narrower stake, this yacht race per-  fexpond to the wind and air resitance. It is the 
width of the Resolute compared haps more than others will manipulation of the sails combined, with their area, 
With the Vanétie, and the fullness of ‘arouse international interest that speeds the craft through the water. ‘The 
fines of the Resolute under water. A hting. But the rules naa of the Vanitie weighs about one ton and 
‘The lead keel is higher than that of in yachting, Dat ee nthe eesyect the slant towers more than one bun: 


crowd hold its decision in 
2 
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Build Your House Out of Your Own Back Yard 


‘Adobe mud and straw, 
ether, kneaded, placed in frames, 
amoothed, ‘and dried, will turn toto 
bricks with which houses are now be- 
Jing built in’ Southern California, re- 
viving the method of old Spanish days 


EOME,seters a Loe Angst are 
literally grasping at straws 
and mud. ‘Their slogan is “build 
your house out of its own back yard.” 
Due to lack of building materials, 
adobe clay mixed with straw, in 
Mexican fashion, is now being used in 
the construction of southern Cali- 
fornia bungalows. 

Mexicans knead the mud and straw 
with their bare feet. After it is prop- 
erly mixed they put it in frames, 
smooth it with their hands, and leave 
it on the ground to dry. One day in 
the hot sun will turn the muddy dough 
into bricks. 

‘These resulting bricks are so dur- 
able that they will withstand a pres 
sure of four hundred pounds to the 


square inch. Adobe is one of the 
most non-conductive materials 
known and thus houses made from 
it will not respond readily to heat 
in summer or to cold in winter. 
‘The bricks are put through a water- 
proofing process that removes the 
dampness sometimes found in 
adobe buildings. Owing to the 
large size of the bricks the houses 
can be erected in a very short time, 
and adobe houses last a long time. 

‘The Pala Mission was built of 
adobe one hundred and thirty-five 


years ago and it is still standing. 
Modern adobe structures may be fin 
ished off in concrete to look just like 
other bungalows. But if owners prefer 
the picturesque baked clay finish, eon- 
crete is omitted. 

‘A number of country homes of 
this type have recently been ereeted in 

southern California where, 

in the old days of the 
ish régime, homes were 
built exclusively of the 
adobe clay. 

Since this material is 
plentiful in California, tuou- 
sands of p ople may’ soon be 
moving out there to build 
homes without encounter- 
ing the high cost of lumber. 


Balloons Are Substitutes for Storage-Tanks 


‘The illustration on the right shows one of the 
“nurse” balloons used to store gas in cher 
ccal laboratorien. “Tt saves the expense of 
‘metal tanks and ean be conveniently tiat- 


“POW would you carry a large 

‘volume of hydrogen gas to the 
distant field where it is needed tt 
inflate a dirigible or a kite ballot 
‘This might seem a problem difficult 
to solve unless the gas, greatly com- 
pressed, could be conveyed in metal 


‘through = 
Som of pipes and. tber fn the Inborstory 


tanks. But the solution proved a 
simple matter during the war. The in- 
flating gas was taken wherever needed 
in small storage containers called 
“nurse” balloons, and from them fed 
into the dirigibles and kite balloons. 
‘These gas-bags are made of mate 


rial which will hold thelr original “gas 
tightness” for a long time and are 
cylindrical or spherical in form. ‘The 
spherical types, nine feet ten inches 
in diameter, will hold 500 cubic fect 
of gas, A cylindrical balloon 33 feet 
Tong and 10 feet 6 inches in diameter 
will contain 2500 cubic feet of gas, 
‘The peace time use of the ‘nurse’ 
balloons is an interesting instance of 
the conversion of n war product into 
a commercial utilit 

In chemical laboratories it is neces- 
sary to keep various gases in storage. 
Metal tanks have been used, but a 
expensive. The use of nurse ballooi 
in the laboratory affords a convenient 
method of handling gas. Small gas- 
companies are also using the storage 
bags for the same purpose, instead of 
erecting expensive tanks. 

The highly combustible na ure of 
illuminating gas would make it an 
tunsafe expe“ment to substitute gn 
bags for metal tanks where sparks or 
inflammable mater‘al might fire the 
balloon. Means for providing uff 
cient pressure are also required in thi, 
use of the gas-bag. 


Next! 
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The Aerial Freight Train : 


Will this latest project of aeronautics become a practical possibility? 
By Adrian Van Muffling, S. A. E. 


‘MAGINE a string of airplanes, or 
rather huge motorless gliders laden 
with freight, traveling over the 

trackless road-beds of the sky, led by 

a tremendous _“‘locomotive-plane. 

It’s a picture fairly staggering even 

to our rather sophisticated modern 

imagination. 
‘And yet, if reports from overseas 


are true, the scheme to employ an air- 
plane of enormous power to pull a 
number of froight-earrying gliders is 
credited to no less experienced a man 
than Mr. Fokker, the Dutch aero- 
nautical engineer who developed the 
first high-speed flying machine during 
the war and thus gave Germany a 
temporary supremacy over her foes. 


Ey 


Im justice to Mr. Fokker, it should be 
stated that he first offered his designs 
to the Allies, and did not enter into 
communication with Germany until 
he had been turned down by them. 
‘The most obvious difficulty in 
trailing airplanes lies in the method of 
starting and getting the trailers off 
the ground. Will they be placed 
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behind one another close to the “loco- 
motive,” and start on their journey 
tas the connecting eable becomes taut? 
Obviously this method would subject 
the frame of ench unit to stress much 
greater than it can be built to 
stand; moreover, the imposition of 
sudden and increasing loads would 
result in slowing down the motor unit 
to below its flying speed. If, on the 
other hand, the planes were placed at 
‘a proper distance apart, with the eable 
stretched between them, a field sev- 
eral miles long would be required to 
get up the necessary speed. Two 
alternatives present themselves. One 
consists in starting the units closely 
grouped with taut connection between 
them that could be paid out gradually 
so as to increase the distance—a 
method that is objectionable because 
of the aerodynamic interference be- 
tween the units. The other is to 
accelerate all trailing units simul- 
taneously by means of a moving pl: 
form or endless chain; an expedient 
involving « disproportionate expense. 
Another problem presents itself. 
Conditions in the air would vary 
materially between points as far apart 
‘as the various units necessarily would 
have to be. For an instant a trailer 
might travel a little faster than the 
one immediately preceding, thus re- 
axing the connection. What would 
happen when the slack was taken up? 
‘The thought of having each ‘car’ 
equipped with a reel upon which the 
cable could wind itself as required 


presents itself, the tension being kept 
constant by a compressed-air or spring. 
arrangement after the fashion of the 
familiar trolley-pole retrievers. The 
weight of such an equipment would be 
likely to be equal to that of the aver- 
age aviation motor. 


Difficulties to Be Overcome 


Even with the most careful indi- 
vidual control of all units, it would be 
4 very difficult matter to keep them 
traveling in exactly the same path. 
‘The slightest deviation, on the part of 
the motor unit, from a mathematically 
straight line would entail a side-slip- 
ping effect on the succeeding units. 
Moreover, the tractive effort exerted 
by the cable in a forward direction 
would vary with each change in di- 
rection, no matter how slight, and at 
no time could a constant pull be ex- 
pected for any extended period of time. 
That this would seriously affect the 
maneuvering powers of the train is 
apparent, 

But the greatest difficulty to be 
overcome is inherent in conditions that 
govern the relation of power and 
weight in airplanes. ‘The greater part 
of the power developed by an aviation 
motor goes toward sustentation; the 
rest is absorbed by resistance en- 
countered in driving the machine. If 
the power be greatly increased the 
excess will go toward increasing the 
speed (and it requires roughly four 
times the power to double the speed). 
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An airplane has therefore no “tractiv 
effort: that is, it is inherently u 
suited to exert a pull. Now, the 
motor unit would have to lift itself 
first of all—no mean achievement if 
‘we consider the weight and size of the 
power plant required, and in order to 
ive any tractive effort the power de- 
veloped would have to be far superior 
to that needed for fight, which is 
‘equivalent to saying that the machine 
should be able to keep itself in the air 
‘at a speed considerably less than that 
‘of which it is capable; a condition 
which has not so far been realized even 
in the most modern types of airplanes. 


A Remote Possibility 


‘The weight und resistance encoun 
tered by a large machine capable of 
carrying, say, five tons of freight 
would be much smaller (to a pound 
lifted) than that offered by five smaller 
planes of one-ton capacity, each in- 
volving a separate set of wings, struts, 
landing-gear wires, a second pilot, ete. 
Counting the we is 
the motor unit necessary, 
carrying a “useful loud,’ 
required seems to be at least eight 
times as much as if the entire cargo 
were concentrated into one machine 
capable of carrying it. This is a 
other difficulty added to those me 
tioned. 

‘These considerations lead one to the 
conclusion that the aerial freight train 
is a remote possibility. 
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‘Aload of bricks was dropped 
nit; then it wee baked again 
‘Atterward the safe war stil 
feact, but i looked like tis 


A safe was baked for two 
hour and then dropped 
from a belght of thirty 
feet" to the paveniest 


How to Test a Safe’s Strength 


It is supposed to 
protect its contents so carefully that they will come 
But how can you be 


A SAFE has a reputation to uphold. 
through fire and falls unseathed. 
sure of this? One safe-maker decided to 
prove the worth of his safes by baking one 
of them, dropping it thirty feet through the 
air, hurling a load of bricks on top of it, and 
then baking it again. Before he put it 
through this set of tortures he leaded it 
with books, magazines, and even some loose 
dollar bills, 

In the first baking of two hours the tem- 
perature in the oven was nearly 
2000° F. ‘Thermo couples showed 
an interior temperature of 300°. 
When the safe was opened the 
books were found slightly warped, 
but no serious damage was done. 

While it was still hot, the xafe 
was thrown from a scaffolding 
thirty feet to the ground. A 
shower of bricks followed it. 
Owing to the heat, these dented 
the steel, but did no further harm. 

‘The safe was rushed back to 
the furnace and baked once more, 
this time for an hour and a half. 
‘The temperature within the safe 
hovered around the three hundred 
mark all the while. When it was 
taken out and opened, the contents 

books, magazines, dollar bills— 

were limp but unharmed. The 
partitions were sagging, yet_un- 
broken. The safe itself was blis- 
tered on the outside and had 
a tendency to peel, but it was 
intact. 

Who can doubt the excellence 
of this safe? 


ven it was opened at the 
the test, the 

ws sagied, but 
tinharsed 


‘The trustful. safe-maer 
Was testing ite 

a it went tre 
deal nobly 


Sanding by Compressed Air 


CHAINS keep an automobile from skidding and slide 
ing when the brakes are jammed on in rainy weather. 
A train can't wear chains, yet it is just as susceptible 

when the brakes are applied and the tracks 
are wet. But a constant flow of sand from 
the locomotive to the tracks will take the 
place of chains. 

Alva A. Fryer, of Kunsas City, Mo., has 
invented a new sanding device that works 
fon the vacuum principle and consequently 
insures a smooth, even flow of sand, ‘The 
sand is held in a tank at the top of the loco- 
motive. A feed-pipe that carries 
the sand from the tank to the 


from pouring out until compressed 
air exerts its force. The com- 
pressed-air inlet ix located at the 
tov of the discharge-pipe. When 
the air is released the force of it 
rags sand to the top of the dis 
charge-pipe and then speeds it on 
its way down to the tracks. 

In the ordinary gravity type of 
sander the sand is very apt to clog 

ind stop the flow, particularly if 

itisdamp. Compressed air makes 
this impossible while it lessens the 
‘wear on the parts. ‘The operation 
of this device is not affected by 
climatie conditions. 

‘The sander is east in one piece 
and is made of manganese iron. 
‘When it is necessary to elean it out 
or inspect the sand the “‘clean-out” 
plug shown in the illustration is re- 
moved. Even when sand is com- 


In order to prevent slipping. sand is 


dropped from the locomotive to the 
railroad tracks by a sanding device 


% 


paratively dry, it is apt to “bake” 
in the dome and must be stirred. 
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‘This fire in a telephone switchboard was 
staged in somebody's back yard in order to 
show night watchinen how to put out fires 


Learning to Fight a Switchboard Fire 


a telephone switeh- 

board caught fire, 
would you know how to 
put it out? Perhaps you are never 
loft alone with a switchboard, but 
there are many men—watehmen, for 
instance—who are. For the benefit 
of these men the New York Telephone 
Company recently held a fire-fighting 
exhibition. 

‘The company borrowed _some- 
body's back yard and placed in it an 
old switchboard and racks on which 
pieces of junk wire were hung. First 
the watchmen were shown how to 
handle chemical extinguishers; then 


small fires were started in the racks. 
‘The men took turns at trying to put 
the fires out. They used pails of 
sand, to begin with, since sand would 
not do as much damage as water. If 
the sand failed to put the fires out, 
water was used. If neither of them 
was effective, chemical extinguishers 
were used. 

When all the men had demonstrated 
that they could handle small fires, 
larger ones were started, and allowed 
to burn for some time before attempts 


were made to check 
them. In the case of 
the switchboard, for 
instance, a fire was started in the 
keyboard as well as in the wiring at 
the rear. ‘The men were greatly in- 
terested in the exhibition and handled 
the apparatus very skilfully. 

The exhibition took place on Fire 
Prevention Day and was well attended 
by central office employees and real 
estate watchmen, More than fifty 
men were gathered in the Brooklyn 

rd, and several of them were 
i ‘opportunity to show their 
ability at fire fighting. 


No More Trouble with the Machine-Tool Oil-Pump 


TS.citing metals, the tools must be kept, cool by ‘The objectionable clogging has been overcome by 
‘means of oil in order to prevent the excessive heat making no passages in the pump-chamber smaller than 
generated by friction, from the inlet and outlet pipe 
spoiling the edge. ‘The oil ‘Thus anything that can enter 
must be pumped continuously the pump, willalso pass throughit, 
upon the tool and the supply Full pumping efficiency is se- 
must be regulated to corre cured because the impellor, the 
spond with the cutting speed. only internal working part, does 

‘This pumping has been not depend upon contact fits for 
accomplished by several dif- its operation. Furthermore the 
ferent types of pumps, some outlet of the pump may be regu- 
of which did not give satis- lated to give a flow of fifteen 
faction because they had to gallons a minute, or it may be 
be primed each time the pump choked off to a single drop. 
was started. — Other pumps The position of the intake and 
failed beeause they would be- discharge pipes at the top of the 
come clogged by small chips pump does away with the neces- 
‘of material getting into the sity of re-priming the pump, 
pump-chamber. 

Both of these objections, 
which seriously affect the out- 
put of any cutting machine, 
have been overcome in the 
new type of centrifugal oil- 
pump shown in the accom- 
panying illustrations. Both 


‘This pump for cooling tools by a con 
stant How of ol has it itale mod dis= 
Ritsate mdeuccrnvsine Dnt Ge cel nen camrccmenn 
are placed at the top of the be regulated to Rftcen gallons a minute 
pump. ‘This always insures {0 asin drop aconting to the 
sufficient oil in the impellor a mice un panama te pane 
chamber to start pumping. ‘han the falet and outlet pepes 


a 
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Will Peat Ever Replace Coal? 


As coal grows scarcer a machine 
for excavating peat is invented 


You would hardly eon 
od 


fool of the forure 


secoping peat from 


When the buckets go over the top 
tthe pent drops into a tank, where it f 
thoroughly mixed and pressed, "Thea it 


‘of peat, cut ito” neat. bricks, 
be ‘Curried out’ for fuel eaeh’ year 


‘This is the conveyor that spreads the pent 


fon tracks and are propelizd oy a gasoline-drive 
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The Way They Mine Silver in Peru 


They still employ the primitive methods 
that were in vogue in the days of Pizarro 


‘When the mud has al 
‘mont disappeared from 


fone of our labor 
troubles. Laborers are 
Blentifut ‘and they 
fre willing to wor! 


tive 
‘and. then water 
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The Motor-Truck Helps the Railroad 
Speed up the box-car by the expedient of keeping it moving 


F the man whose ineome is but 

{$1,300 a year knew that he is pay- 

ing a tax of $80 a year, what would 
happen? The answer is obvious. But 
he does not know, and so he goes on 
paying $80 a year tribute to the box- 
car that hauls his food, clothing, and 
other necessities. This tax does not 
help to produce the necessities of ‘life, 
nor does it benefit the railroads that 
bring the food to the city. Each year 
this tax reaches the huge total of more 
than $1,000,000,000 for the 20,000,000 
families of the country. 

‘What is the reason for this loss? 
‘The m freight-car. Compare 
the prairie-schooner of the "40's 
with the box-ear of to- 
day, and you will find 
that a good team moved 
freight with 1.24 per cent. 
leas efficiency than the 
ear does today. A load 
of freight. can be brought 
by rail 900 miles from 
Chicago to New York at 
‘4 cost: about equal to that 
of handling the same load 
from the railway terminal 
through the streets to the 
consignee. 


Freight Is Stacked 
at Terminals 


Inbound freight from 
Staten Island and New 
Jersey freight-yards costs 
every man, woman, and 
child in Manhattan al- 
most 625 cents a day, 
amounting to about $118, 
a year for each family of 
five. Two-thirds of this 
could be saved, and the 
cost of the necessary in- 
stallation, paid out of the 
first year's savings. 

Since 1918 there has 
wen a great decrease of 
leage made by loaded 
freight-cars, due to the 
shortage of cars. The 
box-ears that should be 
used to carry freight from 
one city to another are 
held for the storare of 
freight because of the 
tremendous congestion at 
the terminals of the rail- 
roads. ‘The terminal costs 
are enormous compared 
with the transportation 
costs in every city. This 
fact stands out when we 


By Latimer J. Wilson 


The Why of the H. 


Do you know that it costs 
every family of five in New 
York city $118 a year be- 
cause of New York's hopeless 
freight congestion? 

What can be done about it? 
Let the motor-truck help the 
railroads. This is the firet 
of a series of articles that 
the POPULAR SCIENCE 
MONTHLY will publish from 
month to month on business 
uses of the motor-truck. 


cecved before the demon 


‘body arrived 


delphia to New York, based on a 
maximum charge of 6 mills a tor 
mile, suggests a cost of 60 cents com- 
pared with a joint terminal cost of $61 

Instead of ‘traveling at the rate of 
20 miles an hour for 14 hours, making 
280 miles a day, the average box-ear 
covers only 26 miles a day. This is 
little more than an hour's work as a 
vehicle of transportation, Railroad 
practice figures that x car will be idle 
ten hours a day, which leaves four- 
teen hours of usefulness. But the 
actual handicap imposed upon the 
car by modern methods of freight- 
handling allow it only one hour in- 
stead of fourteen as a carrier of mate- 
rial from city to city. 
‘The box-ear is turned into 
‘astorage-room ora “trans- 
fer” to be switched about 
in the terminal yards, 


Why There Is a Car 
Shortage 


Every large city has 
many railroad lines pass- 
ing through it, For con- 
venience, consider a city 
that has but seven non- 
competing lines, A 
freight exchange is taking 
place every day from one 
main terminal to the six 
other main terminals, ma- 
ing a total of 42 earsin 
the transfer of freight. 
Let euch line have but 
three sub-stations,—a very 
conservative number for a 
large eity,—and there i 
transfer between these 
stations and the main ter- 
minal, which keeps 21 
cars going and 21 cars 
coming each day, a total 
of 42 cars. Add the two, 
and we see that 84 cars 
are involved. ‘This trans- 
fer delays freight in the 
terminal yards three days 
or longer. This is an 
equivalent of 252 cars 
‘Think of the number in- 
volved where cities have 
20 oF more sub-stations! 

The floor-space oceu- 
pied by boxes, barrels, 
packages of necessities of 
life, or the machines for 
industry, or the tools for 
labor, on the station plat- 
form is an average of 200 
square fect to the ton, or 


consider short-distance 
hauls. The actual trans- 
portation cost from Phila 


‘A demountable body t 
bios driven into the * 


a maximum of 290 feet. 
‘The box-ear transfer de- 
lay is 72 hours. If loaded 
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to 9 tons it requires an average of 8 
hours to move one ton from one station 
to another. When each of the 7 
connecting lines has three stations, 42 
cars cause the delay of 37,800 car-days. 
Hence the apparent shortage of cars. 


Spending Millions Isn't the Answer 


If the railroads could afford to scrap 
their present investments and spend 
from $50,000,000 to $500,000,000 in 
building huge central terminals, the 
problem, for the time being, would be 
But as cities continue to grow 
rminals would ultimately be 
te. What is needed is an 
elastic system 

One man in the United States has 
come forward with a practical plan. 
He is Benjamin F. Fitch. His plan has 
been tried on a large seale in Cincin- 
nati, Ohio, and found practieal. Strange 
as it may’ seem, Mr. Fitch's plan does 
not displace thousands of miles of tracks 
nor demolish acres of buildings. The 
old freight-house built half a century 
ago, aa well as the latest terminal sta~ 
tion, is substantially a part of the 
scheme. Here and there a few inex- 
pensive structures are added, 


Motor-Trucks to the Rescue 


‘The secret of Mr. Fitch's 
the creation of a continu- 
ous transfer service. City 
streets, country roads, all 
become a part of his trans- 
portation plan. ‘The railrowd 
track wystem, which of econ 
‘omic necessity, must remain 
Sand, opened to teas for 


wuccens is 


vanishes, and the motor- 
truck takes its place, work- 
ing from the outsidi 

‘The railroad managers of 
Cincinnati, after considerable 
rudy, concluded to adopt 
the Fitch motorized system. 
They figured that 66,862.5 
cars would be released for 
through service; that 214 
per cent, trackage would be 
released at the main stations; 
and that 122,660 square feet 
of increased’ realty would 
result. Inbound — platform 
space would be increased 
14.8 per cont., and outbound space 
would be increased in proportion to 
the operation of the station. ‘There 
would be no congestion of freight, 
because the motor-trucks would keep 
up a continuous movement. To do 
this the stations had to be adapted to 
the particular requirements of their 
location, original construction, etc. 
Every detail that would permit the 
rapid movement of the motor-trucks 
was considered. The predicted sav- 
{ng was $81,652 annually, but in prac- 


‘A demountable body having been hoisted from the truck is lowered and un. 
Aoaded, the freight bring transferred to other bodies to be routed over other lines 


tice double the saving resulted. 

Every motor-truck used in the 
system has a number of demountable 
bodies of steel and wood. The inside 
dimensions are 174 feet long, § feet 
wide, and 7 feet high. The capacity 
is 10,000 pounds. There are inter- 
changeablesideand end doors, equipped 
with protection bars and sealing de- 
vices. The terminals and sub-stations 
are equipped with electric hoists. 

In operation a truck from which an 
outbound loaded body has been re- 


a 


moved draws into its as- 
signed location, and a loaded 
body is quickly moved into 
place and lowered upon its 
frame. Telephone despatch 
precedes the departure of 
the truck from the terminal, 
and by the time it arrives at 
the sub-station its contents 
‘are known, The body is de- 
posited upon the platform at 
the exact spot prepared for 
it. ‘The truck is instantly 
ready to receive a freshly 
loaded body, and is driven 
around to the place where 
the exchange freight has 
been sealed for transfer. The 
motor-trucks do not stand 
in line, waiting to be un- 
Toaded; they merely have to 
wait for the exchanging of 
their bodies. The average 
trip time for the average 
body load of 4.97 tons is 10 
minutes. Computed on a 
car basis, the movement is 
‘one ton every 2.3 minutes. 

New York City’s great problem at 
present engrosses Mr. Fitch. His 
solution of it considers the future. 
Thirty thousand tons of material 
daily are moved from Staten Island 
and New Jersey terminals to Man- 
hattan; 20,000 tons a day move out 
through these terminals. It is esti- 
mated that an average of two-thirds 
of the cost movement of inbound 
freight could be saved if the plan of 
Mr. Fitch is earried out. ‘This saving 
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Aner dnt oped bythe Mare ing Machinery 


in one year would pay for the install; 
tion of equipment, not including the 
‘cost of terminal buildings. 

‘Mr. Fiteh would arrange Manhattan 
in twelve zones, each of which would 
have a joint inland station, situated 
conveniently near the slip from which 
its freight would be received. The 
rail bulkhead terminals in Staten 
Island, New Jersey, and the Bronx 
would each have a system of stations 
so linked that freight could be moved 
freely by motor-truck {rom one to 
another. Inbound freight would be 
taken from the box-ears and put into 
demountable bodies of trucks and 
sent to the point of despatch nearest 
the Manbattan terminal slip. Out- 
bound freight would be handled sim- 


that are now delayed by their trips 
across tae river to the piers where 
great congestion prevails, 


Saving New York from Herself 


Based on what has already been 
demonstrated in Cincinnati, it ean be 
prophesied that the rates for the 
motorized interchange of freight will 
certainly not exceed $2 a ton between 
the transfer stations at the rail bulk- 
heads and the inland stations in Man- 
hattan. Such will afford short hauls 
for the shipper, the cost of which will 


Ey 


1a section of the ideal terminal building. The slips are so arranged as to 
afford the maximum efficiency of truck movement. 


"The trucks come i of one 


be about $1 a ton, making a total cost 
of $3 a ton on material inbound and 
‘outbound from Manhattan. ‘The pres- 
ent joint cost is not less than $6 
a ton, so here is saved $3. If one con- 
siders the saving on the inbound freight 
and deducts this from the cost of food, 
then Father Knickerbocker should be 
able to save his box-car tax of $80 
year. This sum totals $45,000,000 
net saving for shipper and consumer. 

‘The inland stations could be built 
on less valuable realty that is far back 
from the valuable water-frontage. The 
buildings themselves could be made 
impressive structures. ‘The lower 
floors would serve for freight-handling, 
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side, discharge their demountable bodies, and go to the other side to receive loaded 
bodies. All of the “through routed” freight t= sent through the central pamage 


while the upper floors would be rented 
to industrial plants, which would be 
slad to find occupancy near a termin: 
‘These rentals would soon make hand- 
some returns on the investment. 
Sufficient. truck-bodies would be fur- 
nished all the stations to meet the full 
demands. 

Perhaps special ferries would in 
time be built to accommodate the 
numbers of motor-trucks bodies that 
must be brought across the river to 
Manhattan. Vehicular tubes con- 
necting the island with the mainland 
will soon be built. 

In the system of direct routing 
afforded by the plan set forth by Mr. 


Fitch, instead of 1,514 miles of city 
streets being traveled to distribute 
freight from the Thirty-seventh street 
yard of the Pennsylvania Railroad, 
‘the same material would be carried 
only 703 miles. A saving of fuel and 
‘wear on the motor-trucks will be the 
‘outcome of the twelve-zone system. 


To Make a Greater Port 


Today every pound of freight 
coming into Manhattan and every 
pound that is taken from the city must 
be carted through city streets. Long 
trips are made to the ferries or present 
terminals, filling the streets with 


vehicles, some of which are only 
partially loaded. ‘This causes great 
congestion of traffic and enormous 
‘waste of space. The short hauls af- 
forded by the twelve-zone system 
will work every truck to its eapacity 
on every trip through the streets, 
Instead of having many conveyances 
carrying short loads of freight, there 
will be a fewer number of vehicles to 
crowd the streets, but all of tuem will 
be doing their full duty. 

Instead of 30 per cent of the piers 
of Manhattan being used by the rail- 
roads for freight stations, all of the 
city's port facilities will be used for 
coastwise and oversea shipping. This 
will enable New York to make the 
most of its location as a national port. 
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= A Tractor for the Small 
] Farmer 


NEW tractor that does the work of 

five men or one horse is shown in 
the illustration pulling a cultivator and 
Jogging along at a good speed. 

‘The belt-wheel seen in front makes 
it possible to use the six-horsepower 
engine for other power purposes than 
harrowing, seeding, ete. It may be 
run at high or low speed and will oper- 
ate a saw, a pump, a sprayer, a dynamo, 
a cement-mixer, a fodder-shredder, a 
grindstone, a separator, x hay-fork, and 
humerous other pieces of farm machin- 
ery. And, what is more, it rolls from 
Job to job on its own wheels and under 
its own power. 

‘This iron horse eats only when at 
work and requires no attention when 
not on the job, It eosts only a little 


Ford tractors are hitched to the broom part of 
fix of these trucks doing the work of twelve teams.” Water 
fy cartied in a tank, to sprinkle the strect before the broom 


Hitch the Street-Sweeper to a Ford 


PUT the old horse out in the pasture 
fand hitch the street-aweeper to a 
Ford, and it will save money for your 
city.’ ‘This is the lesson taught by the 
motorized street-cleaning department 
of Albany, N.Y. Horse-drawn sweep- 
ers, and also ‘man-power sweepers, 
have een nupplanted hy the motor 
Irawn apparatus, 

‘The change was wrought by taking 
away the front wheels of the horse- 
‘sweepers and connecting the sweeping 
part of the equipment with the tractors, 
by means of a horizontal wheel or turn 
table. This permits a flexible move- 
‘ment in the broom-trailer when the 
street comers are turned. It was nec- 
emary to change the gear or driving 
‘sprocket for the broom, to prevent it 
from revolving too rapidly with the 
inereased speed of the motor-drawn 
upparatus. Pulled along by an old 
horse it turned slowly enough, but when 
gasoline furnished the motive energy 
the broom needed a speed regulator. 

‘A aitrip seven foot wide and from 
‘twenty-four to thirty-three miles long 
‘ean be’ swept in seven and one-half 
hours with an average speed of five 
miles an hour. It ia estimated that 
about twelve teams are displaced in 
sweoping and sprinkling by five motor 
aweepers. ‘The saving of time and Iabor 
fas well as expense, is important. 

‘The sweepers carry a water-tank 
with a capacity of one hun- 
dred and seventy-five gallons. 
‘A pipe runs from the tank 
along the side of the ear 
and terminates in a sprinkler 
in front of the rear wheels. 
A. sand-spreading wagon is 
‘also hitched to a motor-trucke 
for distributing sand where 
needed, and in the motorized 
‘equipment of Albany there is 
‘also added a streot-flushing 
system. 

With the entire equipment a 
street may have the dust laid, 
then be swept clean, and 
afterward sprinkled, all in a 

ingle trip of the motorized 
‘aweeper.” Where flushing is 


‘This little tractor is here 
it will pull nearly any 


cultivator; but 
tise just aswell 


more than a horse, Although designed 
primarily for the small 
farmer, it will be found 
exceedingly useful on. 
the big farm. ‘The ad- 
vent of this tractor 
marks one more step 
toward increasing the 


‘The small increase in 
cont of the new tractor 
is soon repaid through 
the amount of Iabor it 
saves, Also the driver 
may hasten the speed 
‘ofan iron horse without 
‘whip or the expenditure 
fof energy in urging It 
forward, and the speed- 
ing up will not fatigue it. 
"The tractor’ 


It Gathers Up Stones in the Road 


WHERE Iarge and small pebblen are 
collected Ioovely in the gravel of a 
roaa, they are usually scattered in such, 
way that it would be an irksome job to 
collect them by hand. 

A new stone-gathering machine is 
drawn by one or two horses. A series of 
chains dragged loosely along the road 
sink into the small depressions and grad- 

tually scrape together the peb- 
‘les or stones, The obstruc- 
tions are then drawn into a 
pocket, from which they are 
deposited at intervals in piles 
at the side of the road. 

A pile of a hundred or more 
stones represents the work 
of only a few minutes, when 
gathered by this machine, 
How much time would it 
represent expressed in terms 
of man-energy? One hundred 
‘stones spread over an area of 
400 square feet, in-a plot 20 
feet aquare, places one stone 
in every 4 square feet, A 
man working at average speed 
could pick up these stones and 


required, the sprinkling ap- 


pile them at the side of th 


paratus is readjusted to give a 
‘heavy flow of water, and the 
“sweeper” accomplishes this 
detail with its other work. 


road in ten of fifteen minut 
but the machine with 
dragging chains will do the 
work in a moment. 


production of the nation~—— 
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‘A lone hermit carved these queer stone fig- 
lures in the shelving, rocky shores of the 
island of Rotheneuf, France, where he lives 


Stone Carvings by a Lone Hermit 


Even the stone wall at the entrance to 
the hermitage is decorated with heads that 
the “hermit carved in Ieleure ‘moments 


Hearing With the Eyes 


JE, ¥0 believe in ghosts, then go to the 
island named Rotheneuf, in France. It 
ird, unearthly ‘place that your 

host there ought to 
5 it has lived there for 
many years and he has earved hundreds 
of trange figures in the shelving, rocky 
shores. 

‘They look lke petrified men, and most 
of thom ie on their back staring atthe sky 
with slghtlans eyes. | They are sappowe 
Ta retacnt ibteal aitrowtans Cease 
portraits they are decidedly unsatistac- 
tory. In their erude art they suggest the 
carvings of pre-historie Egypt, or stone 
figures of the Astees unearthed in this 
‘country and in Mexico. 

‘The entrance to the hermitage itself is 
‘4 rough stone wall on whieh are mounted 
hheads—not real ones, but stone ones—all 
of them labeled. They are grotesque and 
might easily be taken for gargoyles 

But the figures on the rocky” hillsides 
aro really the ghost-getters. Those that 

ig down are sitting up in more 
for less startled attitudes. A few figures 
stand on the hilltop. You ean stand 
there with them if you climb the rough 
stone steps, 

‘At the top of the steps, the hermitage 
Hands, overlooking the strangely carved 

Many vis 
those carvings which the hermit keeps 
wept free of sand accumulation. But who 
will care for them when he is gone? 

Tt is possible that in future ages they 
may be discovered under layers of sand 
‘and geological deposit and solemnly 
regarded as examples of twentieth 
century art! 


Cable Repairs 


WHEN the submarine cable 
eaks, a call goes out for the 
big cable repair ship to repair it. 
Bringing the eable-thip costs con- 
‘siderable money, ‘The telegraph 
operator at Guinayangan on the 
island of Luzon has trained his 
native crew to raise the undersea 
wire without its aid, He con 
trived an ingenious set of props to 


DDEAP-MUTES, i they are not suffering 
from a structural defect of the organs 
of speech, may be taught to speak, but 


reas 
Tt has been facilitated by’ the Ine 
ion of Mr. Lindner, instructor of deaf- 
mutes in Leipzig, who, assinted by the 
Tnstitute of Physics of Leipzig University, 
hhav evalved two instruments for vinualiz- 
ing the sound of human speech. 
‘One, ealled a “'voeal phonoscope,” has 
a cireular frame over which a thin mem- 
rane is stretehed. A metal plate attached 
to the membrane bears « pointed pin or 
thorn. “Against. this pin rests a small 
plate of brass 
The apparatus can be used only in 
darkroom. Words spoken into the funnel 
vist the membrane to 

rate. The vibrations 
‘runemitted by the 
pointed pin to the brane 
plate resting against it. 
This plate has a tiny 
‘mirror’ attached to. it, 
Lipon which a ray of light 
Is focussed. As the mirror 
inmoved by the vibrations 
of the membrane, the 
ray of light, reflected by 
ity draws designs “on a 
Screen. ‘The same sound, 
of the same volume pro- 
duces always the same 
design, 

‘Deaf-mute pupils soon 
en to recognie sounds 


phonoseope,” does not require a 
dark room for its successful em- 
ployment. A small drum is sus 
pended from two vertical supports, 
By means of a delicate electrical 
‘contact the vibrations of the mem- 
| brane of the drum are transmitted 
to a small incandescent lamp fed 
by a battery. The variations in 
the intensity and in the rhythm of 
the glow are interpreted by the 
pupils and are used, by compari- 
‘son, as a means of correcting their 
‘own sound production. They soon 
become expert in producing similar 


hold the cable free of the water. Bolstering up a submarine cable on the shore of Luzon variations. 


He 


fatching grasshoppers with a hopperdaser. As 


Ihe goer forward, the grasshoppers jump into the pan 


Scooping Up the Grasshoppers 


WIEN you go on a 
the bugs by’ the bi 
pieture 


yp 
Into it hundreds of grasahopp 


‘minute 


Aho 
is not 90. compli 

ted as it sounds, 

ing a mere pan 
{for holding water, 
‘with a wall around He's listening to the hum of 
three sides. ‘an airplane's motor tolocate it 
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Spotting an Airplane by Sound Waves 


A(DEVICE has been invented for 
£% locating an airplane at night by the 
sound af the engine. It consists of two 
vibrating planes mounted at a alight 
angle to each other on a revolving 
wheel. A sound wave receiver is at= 
tached to each plane and is connected 
with a corresponding ear piece. ‘The 
operator adjusts the ear 
pieces and then moves the 
wheel back and forward. 
When it reaches the region 
where the sound is most 
intense, the operator knows 
fhat he has found the direc- 
jon in which the airplane is 
located. He continues to 
move the wheel slightly until 
tthe intensity of sound is the 
same on both sides of the 
device. He has then found 
tthe plane in which the air- 
plane moves, and it is @ 
simple matter to send 
searchlight over that plan 
until the airplane is located, 
‘The device may also be of 
use when the heavens are ob- 
seured by clouds and an air 
plane mails serenely out of 
sight in the clear ether above, 
‘The exact plane in whieh it 
moves may be ascertained. 


Building an Excavator on the Spot 


CONVERTING 2 stitttegged man into 
‘an acrobat would be transformation 


searcaly more interesting than th changing 


ti-eg” derrick Into a “dragline’ 
laving a mile and one half 
‘of conerete railroad embankment to build, 
William Metntosh, master mechanic, hit 
upon the idea of making use of the dis- 
carded. stiff-legs from i 


Thad them rebuilt in 
tho drag-line, These 
62 foot long and 20 
{inches by 20 inehes 
nquare in the 

center. 


With two of these improvised excavators 
the work of lifting gravel from the wet 
pit and dumping it into the dump-wagons 
waiting to earry it to the concrete-mixer 
‘wus expedited. 

‘One of the excavators worked on each 
side of the embankment, manipulat 
buckets that held about a cart load ea 


‘The arrangement also proved very satis- 
factory in clearing out the stumps that 
‘covered the flat lands through which the 
work had to progress. 

Even the sawed-off trees themselves 
hhelped in the building operations. ‘They 
‘were cut close to the ground, permitting 
the drag-lines to run over them, thus 
bringing them finally into the gravel pit 

where they were extracted by: the 


excavating shovels, The 
makeshift exeavator was 

— proved to. be 
an economle 
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engineer. 


bottle of inke 


‘The cover of the suit-case has two 
‘pockets in it. 
holds a tool case and the 
other is used for triangles and 
‘curves. Above these pockets, 
leather straps sectioned off 
‘hold small articles. 


Carry Your Tools 

in a Suit-Case 
“A TRAVELING saleman” 

That's how you usually dub 
the man who carries a queer-shaped 
suitcase.” But you may be wrong. 
‘The draftsman, for instance, now 
carries a queer-shaped suit-ease, and 
in it he keeps his tools. The suit-caae 
was the invention of a Milwaukee 


‘One pocket 


Cattle Are Not Wearing Horns This Season 


“FJORNS olf," is the now fashion for 
cattle, ‘This is because horned cattle 
use their advantage over those without 
horns: they appropriate feed, and terrorize 
their defenseless companions. They are 
alo a source of danger to attendants who 
feed them, ‘The accompanying pictures 
show a strong chute for confining the 
‘animals while they are being shoen of their 
dangerous horns. 
‘One is*driven into the amall pen and 
when it inserts jts head in the stanchion, 
the lever is pulled down, A rope is fax 


tened around the animal's neck and looped 
‘around the muzzle so that the head ean be 
turned to one side while the horn on the 
‘opposite side is removed. ‘The operation 
i then reversed to remove the other hora. 
‘Tar is smeared over the wounds to prevent 
Infection. Bowie is then liberated, to 
return to her eight-hour-day-job of chewing 
her cud. Dehorning clippers are used to 
remove the bayonets of young cattle, while 
‘saw is employed for mature cattle whowe 
horns are more tough and brittle, and 
thence liable to splinter and result in wounds. 


The Aerial Cable Is Used 
for Transporting Timber 


GUSPENDED cableways are used in 
the western mining regions of the 
United States for conveying ore, supplies 
and workmen over difficult territory, across 
streams and valleys, In some European 
countries, with wild and heavily timbered 
areas of rugged topography and few roads 
or other lines of transportation, such eable- 
roads have made it possible to utillve the 
ich stores of timber and fire-wood which 
hhad previously been inaccessible. 

‘Our picture shows part of a eable-way 
constructed in one of the heavily wooded 
‘mountain districts near the Drina River, 
which formed, before the war, the boundary 
Tine between Bosnia and Servia, Two 
heavy steal cables are stretched along a 
‘series of trestles, following a line as nearly 
straight as the topography of the country 
will permit. 

‘On these cables run trolleys by means of 
which the loads of long timbers oF of fire- 
‘wood are transported from the loading 
stations to the banks of the Drina River. 
‘The carrying crates, platforms or baskets, 
relieved of their loads, are carried back to 
the loading stations over the return cable. 

‘The speed of the carriers is controlled 
by a thinner cable which is fastened to 
‘the carriers and runs over a drum pro- 
‘vided with an automatic speed regulator 
in the form of a fan-wheel. The surplus 
‘of the power generated by the pull of the 
loads in their descent from the moun- 
tains is utilized for driving a saw-mill 
and other machinery at the principal 
Station. Much speed is gained by this 
method of transportation because dis- 
tances are covered in a straight line. 
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Where Wading Is in Order 


pre 


‘flect from the branches 


ply f 
Of goldtish 

ol where Law 
Pool und. fou 

chy hele 


© bt a te 
The News in Six 


Inches vugtonocea 
lay a thousand years or #0 
“preter times ig Onsite troop went usin 
coming—this is not their enemies with a new and ter- 
bad grammar, ae you will ible weapon in the shape of 
see tater. Ani lun- fepeating crombow. The weaj 
Moubtediy asast in the | "*PCRtine 
‘Amerieanization of aliens. 
“Better Times” in a newr- 
paper: 
but a very good one. 
is wight pages thick and 
feach page measures four 
by six inches. ‘The United 
Neighborhood Houses pub- 


ONKEYS, like women, are 
1% ‘not all chatterers. Some of 

them are quiet creatures who prefer 
silence to the chatter of thelr 
kind. Look at the sad and 
‘tolemn monkey be 


lish it) every. month ‘and low. He belongs 
charge five cents a copy. to the group 

"There is great need for a called “suki 
paper like this one in these monkeys 


troublous times of imported. 
Bolshevisin, Many aliens 
‘came to this country expect 
ing to find the streets paved 
with gold, and they need the aid of an 
encouraging newxpaper to help over- 
come their disappointment. The lead- 
ing article in the first edition is an 
terview with Lieutenant-Colonel Theo- 
dore Roosevelt, in which he urges in- 
ereased support for the Americaniza- 
tion work ‘that is being done by the 
neighborhood houses. In spite of 
‘small size this newspaper contains illus- 
trations, including photographs. 


Progenitor of the Magazine Rifle 


He Seems to Have a Grouch 


the 


ildren play 
gifts of CW 


Smokeless Powder 
to Light Cigars 


ITH a cigar between 
‘hin teeth and a 


which was to supercede cube, 
pears, and the single crombom, VJ 
cared eh or en wal arowa in We tata 
Smagacinefrom which wey dropped se on man 
faneegengitom wich they droped Stove calmly gets «light 
oS eee ee from « grain of smokeless: 
powder, "He knows that he 
front blow up, since. the 
powder is not confined. 
Fie ia using » powder gain 
that would vet oft four 
teon-inch gun: yet ie doesn't 
tare him 

ower will not explode 


for their sweet, gentle dispositions 
and their silent tongues. They 
have white hair and beards, but 
are about fifty years behind the 
Himes inthe ay they 

trim their side- 


Makers. And unless itis confined and its 
‘ey part thelr gases have no room in 
Jong, crimped watch to expand. Take 
hair in the the ease of a fire-cracker. 

dle. You light the fuse, and 


when theflame hits thepow- 

der the firecracker blows 

into bits. Yet suppose the 
fuse is faulty and the cracker won't go 
off. If you break it open, pour out 
the powder, and set a match to the powe 
der, it will flame up in silence—no 
damage done. It is probable, however, 
that a smokeless powder light will 
never be very popular with smokers, 
Few men could smile with the care 
less unconcern of the man in the pio- 
ture while handling a tempermental 
high explosive in this informal manner. 
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The Night-Shirt of 
an English King 


“OPPE with his head” 

‘When the court 
pronounced this sen- 
tence on Charles I of 
England there might 
have been reasons other 
than treason. For in- 
stance, the judges might 
have seen him in hi 


night-shirt. It seems to 
hhave been almost erimi- 
nally unbeautiful, 
Charles’ night - shirt 
and his night-eap which 
are here shown were sold 
recently at Rushbrooke 
Hall,England, where they 
were so long preserved. 


He’s Motoring on 
Roller-Skates 


7 ‘OU press the button 
and then start to 
roll — that's how you 
‘operate the new electric 
roller-skates. But the 
chief disadvantage is 
that al! you do is roll— 
you can't really skate, 
For the volt accumula- 
tor that gives the skates 
their power is located 
between them and fast- 
ened tightly to them, 
Before you turn on the 
power you regulate a 
‘speed switeh Toeated on 
a small disk you earry 
in your hand. 


The “Scooter” Likes Shoals 


“TOOK out there—you'll be on bot- 

tom!” ‘The old river-man might 
have saved his breath, for the boat to 
which he shouted the warning slid over 
the shoal with never a bump, and at a 
high speod. It was Glenn H. Curtis's 
new boat, Scooter, driven by an airplane 
motor and propeller. 


The Runaway Trolley-Pole Is 
Caught and Held 


ANG! Bang! The trolley car bumps 
‘across the ‘railroad tracks and the 
pole slips off the overhead wire. 

The lights go out, the ear stops, and 
8 locomotive whistle sounds in the dis- 
tance. What a fine setting for a smash. 
up! 

However, a new pole guard, shown in 
the pieture above, makes it impossible for 
power to give out even if the pole slips 
off the wire. This guard is a trough of 
‘woven-wire suspended over the trolley 
wire. Should the pole jump off, it will 
simply hit against the trough, which con- 
tinues to aupply power. The ear will pro- 
‘ceed on ite way out of danger where the 
pole ean be readjusted, 


“Hot Dogs” Kept Hot 


JEVER again need the starving ball 


+N fan keep one eye on the game and 
cast the other despairingly in the direc 
tion of the frankfurter—better known at 
the “hot dog’”—stand. ‘The Stevens fire- 
lest frankfurter cooker will bring " hot 
dogs, red hot,” to the bleachers fo the 
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Brand Your Name 
on Your Umbrella 


MBRELLAS are the 

favorite prey of petty 
thieves. Even people who 
would shudder if thelr 
honesty were doubted, 
will borrow and keep um- 
Drollax without amoral 
tremor, Perhaps the ren- 
‘son is that most umbrellan 


erty. Sympathising. it 
umbrella» Tope 
Gilroy, of Ne 
patented an unde! 
‘umbrella ring on w! 
Dlavoned in large le 
the owner's nam 

his ring. fits over the 


rib tipa and koope U 
pluoo, thie sorving « two: 
fold purpowe, Ut has ove 


When There Were 
NoLights o’ London 
[S, siden times when 

London streets were 
ddarke Ht was customary for 


torches they led the way 
through the streets, and 
‘upon arriving at the house 
ff the person they wera 
uiding through the dark 
‘extinguished their torches 
‘under an iron hood at- 
tached to the tall. gate, 
‘front of man 
‘ld London roan 


men's extinguisher, th 


rorthies who lighted tho 
way being called “nk 
men.” In the picture one 


nahown at the gate of 
‘ld London house whee 


lapping enda which alide 
fone over the other, no it 
an be apread to slip on 
‘and off the rib tips. 


A Cider-Mill Made from 
an Automobile Jack 


TTHERE'S nothing legal about 
‘a private cider-mill, and you 
will find it easy to make, All you 

old wash-tub, a jack, and 


tub with apples, put on the lid, then 
insert the jack between the lid and 
the frame, and start jacking. The 


apples are squashed and the juice 
‘runs out of the tub. 


‘has been since Shakes 
They Are Maki a Buddha for eare's day. 
tion Pictures - 

WHEN preparations were being made recently An Entomological Crown 


‘at Universal City for the motion picture Uneasy lies the Head— 
production of "The Breath of the Gods," in which 


Evedapaneaeactrem, Truro Aoki. wax tobe starred, "THE crown the German ex-Kalser 
‘hage Buddha, uch as those found in temples of 2 wore upon great holidays 
Sapam, was contacted wer the mapervon of ake ke the ane Delow, which 
need J aad gs instead ‘of. jewels. 
ee eee aes ONDE Tt was made by a disillusioned Ger- 


man. He traveled far and. wide 
gathering bugs for it 

Red bugs represent the rubies of 
tho original crown, while white bugs 
serve for pearls, 


Shooting Cigarettes from a Gun 


GOT» ciearette? Don’t ask an Englishman 
that question for he may pull a gun on you. 
He will aim it at your bead and pull the trigge 
When you open your eyes and find that you’ 
not dead, you will see sticking out of the muzzle 
of the gun the very cigarette you asked 
for. With a shaking hand you take it 
"This toy gun was meant originally for 
tase on cigarette robbers who always 
horraw their smokes 


0 
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“Home” Is a Box-Car 


STRANGE, sights follow in the 
S wake ‘of great wars, Whole 
communities are disrupted, families 


caterer dll 
Teave their curious mark upon the 
lands engaged in conflict, Hordes 
‘of homelem people must find a 
spot sheltered as best it ean bey a 
Spot which they can individual 
call or-car is an 

oe for domestic 


extraordinary pl 
bila 


member of the 
pelted. to 
pted it with 


to the condition of habitability, 
even making in it a place for the 
familly pet, tho dog. Here they 
wait to return to Germany, 


Make Your Concrete Blocks 


JNSTEAD of waiting for the expensive 
Toad of bricks delayed by the great short 
tage in building material, get one of these 
‘machines and make a’ substitute for the 
bricks 
‘The concrete is poured into a mold which 
has a movable bottom, ‘The workman 
‘operates a foot. lever which raises up the 
concrete when it has set sufficiently to be 
removed. ‘The block is then easly lifted off 
by hand. An industrious man ean turn 
out four hundred blocks in a day without 
| any great expenditure of energy. 


The “Ophir” Comes Home 


THE U.S. 8 Ophir, a tran 
ort. that was sunk: in. Gila 


United States navy and went 
under her own steam, An 
on followed by fire had 
the vemel to wink. With 
practically no repairs ta 
y damaged ship starts 


wvered and 
three bolle 
king. When tws 

the Anores, th 
rok down and the Ophir 
port. When 
mended sha 
«storm and drifted around 


use. Finallyzthe Ophir limped 
afely into Norfolk. 


Horses Motor to Races in Their Own Cars 


NO longer will race-horses which are ‘The modern motor box-ear for horses is 
worth $10,000 or $15,000 have to be equipped with padded stalls and is electric 
trusted to the railroads for transportation, ally lighted. Four stable lads ean travel in 
‘These valuable horses do not like ah the same car. The horses ean be more 
whistles and grinding brakes of the tr quickly loaded into their own compart- 
Racing steeds are nervous animals, so ments, and they can be more rapidly trans- 
the motor-trucks that have recently been ported to their destination, since the usual 
devised to convey them, offer great advan- railroad practiceof shunting earsis avoided. 
tages over railway trains for transporting With this improved travel, the horses 
the horses. should be in their best condition when they 
rive at the race-course, ‘The nerves of 

4 animals a 


Dictating Letters in an 
Airplane by Telephone 


"THE buy business man and 
Ils stenographer can. turn 
‘out a number of letters in the 
course of an airplane trip from New York to Washington. The 
Neliekt click!” of the little typewriter is completely lost in the 
roar of the propeller, and the words that are dictated would 
‘also be drowned if special telephone connections between the 
two persons in the closed compartment were not made. 

‘The helmet worn by each of the passengers cuts out enough of 
the engine's noise to permit the easy dictation of letters. Both 
compartments are electrically warmed. 


happy people. 


Churning Is Easy Work! 


TT iS ttle lady should worry i hee 
‘mother tells her to run along snd 
churn the butter. She takes her electric 
churn into the parlor, hitches it (o an 
electric light socket, turns on 

the awite, andthe churn koes 
towork. 

‘The machinery of the elec- 
trie churn ix made of sprin 
steel which not only gives i 
extra strength, but great rust 

‘power a well. The 
‘movement of the dash rod and 
paddle is that which has been 
‘used for many years in the 
hhand-power churn. 


Where Work Is a Party 


HE flax combers of Portugal are a 
Tt is the custom on the 
Iberian peninsula to make of work a gala 
function. Garbed in their best, adorned with 
bright gold ornaments, their garments an 
array of color with gay embroidery, men and 
‘women meet to earry on the ordin- 
ary daily vocations, In Portugal, that 
‘of winding flax ie usually given over 
tothe women. The flax combers in the 
illustration are of the town of Vienna 
do Castello in northern Portugal. 


Music from a Wild Carrot 
Is Like That of a Flute 


Ni nctunl musioomaking flute 
J eaghteon “inches long. by 
three-quarters of wn inch in diame 
‘eter has been made from a hollow wild earrot weed. ‘The music 
‘which the wind whistled through the weeds. and which became 
Inatilled in them has been brought to life in the flute by the skill 
of the workman. He kept at his job until all the tones of the in« 


flute were strengthened with abhesive 
plaster. One end was tightly stopped with a cork and sealed with 
Paraffin. The flute has 4 remarkably sweet tone, 


He Wears a Hand Shield 


MES who, do acetylene welding 
‘often suffer from burned hands— 
the heat from the flame is so very in- 
.. But anew hand shield has just 
‘been invented by Charles 8. 
MeCreery, of De Soto, Missouri 
It consists of a curved plate of 
non-heating material and two 
‘wire loops through which the 
welder thrusts his middle finger. 
‘The sbield is not large but it 
gives the hand sufficient room 
to move in, and there is plenty 
of sir space. The non-conduct- 
ing shield is made to resist the 
‘most intense heat. 
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Sweeping Dark Corners by the 
Light of a Flash-Lamp 


[UST look at the dust here in these cor: 
ners of the room—why, you didn’t 
‘sweep these corners!" exclaimed! un angry 
housewife when she saw how unfaith 
fully her dutiful spouse had perform={ 
the task set for him, 
“Well, I'm not supposed to sw 


‘Then the lady had an idea, 
She ot the electric flash-lamp 
and fastened it to the broom / 
with two rubber bands, With 

this as a torch, no matter 

how dark the ‘room, the 

comers would be | well 

lighted where the broom 

reached them. At least there 
‘would be no excuse for not having 

them well cleaned. ‘The lamp is use- 

ful for janitors who work in darie 
basements, or housemaids who must 
‘carefully sweep dark halls, 


to the traveler 


of anch 


Dark Patch, Hunter of Elephants 


ARK Patch is a dog of fighting blood. His master was 

attracted by his pugnacity and his intelligence, and pur- 
‘chased Pateh when on a trip to London, When only eight months 
old Patch went to the Congo with his master hunting elephants 
and buffalo. 

Eighteen elephants were shot on the first trip Patch made. 
Returning to Antwerp from Boma, west coast of Afriea, Patch 
became seasick, but when his master decided to take him on 
another expedition, Patch was overjoyed and displayed no aver- 

jon to boarding the steamer again. A third time he went and 
after nine months in the most desolate part of the Belgium Congo, 
returned with his master who brought with him thirty-eight tusks. 


Meat for a Turkish Market 


CONSTANTINOPLE, the melting pot where 

East meets West, offers many strange sights 
“What are in those cages that 

the horse is earrying through the streeta?”™ 

wire cage holds @ hindquarter of beef. 

wire mesh were not so coarse it might keep out 

the swarming flies. But Constantinople is a city 

t customs and earelew sanitation. 


The House of Hearts Has 
Heart-Shaped Furniture 


JOME, Sweet Home" signs fade into 
insignificance before the. home-loving 
outburst. of Mrs. B. C. Calder who lives 
in Pasadena, California. Tables, chairs, 
Soormats, in fact all the furnishings in 
her house are heart-shaped, 

Her bed, for instance, has a heart- 
shaped headboard, supported on both 
sides by bedposts carved to represent 

cupid’s arrows. The heart-shaped 
headboard is decorated with a heart- 
shaped picture frame in which two 
loving angels embrace each other. 
‘Mrs. Calder calls her house 
Pericralom’™ wile, phycioloicel 
ly speaking, means ‘the membrane 
that encloses the heart and the 
roots of the great blood vessels 
Perhaps we do Mrs. Calder an 
justice when we suspect her of an 
fover-attack of sentiment. Her 
husband is a physician and she 
may be simply trying to advertise. 


‘Each 
Af the 


Magnifying the Strains of a ’Cello 


JONNECT a metal tube with the ‘cello and then with a 

‘metal born, and the faintest sounds emitted by the bow will 
be better heard by the audience. ‘The principle is that employed 
in “talking machines.” ‘The sound-waves passing through the 
column of air are intensifed in the horn and are projected into 
{the room as though emanating from the horn instead of from the 
“ello. 

‘One is familiar with the sounds of a vibrating column of air 
in the pipes of a pipe-organ, or in a cornet. ‘The principle is iden: 
tical with that employed here, except that the 'cello's tones are 
made more audible by the curved shape of the horn. In an or- 
cchestra the deep notes of this instrument are intensified by its horn. 

{© Kepuone View Co 


He Makes the Weather Pay 


The industrial meteorologist 
advises farmers and aviators 
By Lee McCrae 


"ANY a man lives “with his 

head in the clouds," but none 

more literally than does Dr. 
Ford A. Carpenter, of Los Angeles. 
‘Yet he is a practical scientist and has 
been appointed industrial meteorolo- 
gist of the Los Angeles Chamber of 
Commerce. 

“*Free air’ signs here in California 
are supplemented with free air infor- 
mation,” Dr. Carpenter laughed, re- 
ferring to his work. “I am the ad- 
visor of aviators, orchardists, engi- 
neers, farmers, surveyors, doctors, and 
manufacturers, and I am about the 
‘most industrious industrial manager 
Thave recently charted 
ind currents of southern Cali- 
established fourteen safe land~ 
ing-places for aircraft, given a series 
of twenty-four lectures on climatology 
and kindred themes, located soap 


‘sanatoriums, 

"Buzz!" interrupted the telephone 
at his elbow. A moment later, in 
nswer to a question, he was saying: 
“No, don't go up today. Your pic- 
tures would not be good taken under 
present conditions. Wait until we 
have had a rain. Call me after that 
and I will fix your elevation. 
Glad to tell you! So 

‘Then he went on: 
‘a small sample of the work, 
I saved that young man.a lot 
of expense trying to photo- 
graph Pasadena from the sky. 
It would have been time, 
trouble and money thrown 
away to go up today."* 

“Then you are a Weather 


Plus years of 
ind experimentation. I 
spent thirty-one years in Gov- 
ernment Bureaus from Port- 
land to San Diego, and on that 
experience I have built, Avi- 
stion now demands wind 
charts and definite air lanes. 
Lam the first observer who 
has made systematic meteoro- 
logical studies while in actual 
fight, and so can instruct 
flyers to go along at a certain 
altitude to—say San Francisco, 
for instance—and return by 
another altitude in order to 
have the winds in their favor, 
and avoid mishaps and possi- 
bly death. Recently we spent 
the night in a balloon noting 
‘the movements of night air- 
eurrent 

Few people know of the 


Just after a thirteen-hour: 
fon air-currents, valuable to’ 
Dr. Carpenter ie at the extreme right in the picture 


Dr. Carpenter's balloon 
Rating on voyace of 
scientific discovery. Air 
lanes and landing places 
for aviators are. teter 
‘mined on these aie trips 


powerful influences of air-currents 
upon agriculture. Dr. Carpenter dis- 
played photographs of Los Angeles 
and its suburbs, and told of the cli- 
matic survey made of the big Vander- 
lip ranch which enabled its managers 
to plant it scientifically. 

“T spent last night in an orchard,” 
he added, “rolling in my blanket for 
three hours’ sleep on the ground so 
that I could give the owner of the 
orchard data concerning early morning 
conditions in his grove. 

“And today you were lecturing at 
theuniversity on medical climatology.” 

“Oh. yes, but the trips into the 
country and up into the sky are so 
much recreation, The diversity of 
the work makes it possible for me to 
go three days and nights at a time 
without removing my elothes and with 
only a few hours’ sleep. The very 


“ 


balloon trip to gather data 
‘as well as to aviators. 
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contact with the earth and the upper 
air keeps one healthy. 

“In faet, medical climatology, linked 
up with aeronauties, is our next ad- 
vance along curative lines. Instend of 
doctors ordering tubercular patients 
to distant sections, breaking up homes 
and causing untold misery and ex- 
pense, they will simply send bunch 
of them up in an airship to float at a 
certain altitude for so many hours a 
day. The effect will be marvelous, 
Our army aviators learned that their 
headaches vanished in their flights, 
that they could go up with a bad cold 
and come back without it. It will be 
my work and that of other practical 
meteorologists to determine the best 
strata for these patients. This must be 
done locally, since different sections are 
altogether different_atmospherically."” 

Of aviation, Dr. Carpenter declared, 

‘The airship —not the plane— 
with engine and all within the 
envelope, ucingg the non-ex- 
plovive, non-inflammable gas, 
will be safer and more com: 
fortable than the present rail- 
way coach, so it will be ajoyful 
as well ak a beneficial trip 
into the blue. 

“Did you know that Kipling 
is the prophet of aviation? 
Along in the ’90's he originated 
the term ‘air lanes’ and all but 
‘visualized present aeronautics, 
‘The traffic is ready, waiting: 
we have only to build the 
ships and map out our ocean 
to ocean highways in air as 
on land. ‘That is my chief 
job now. 

Amid all his daily duties, 
with their interruptions, this 
citizen of the air has found 
time to write fifteen books on 
scientific themes, to lecture 
in biological universities and 
clubs, to arrange the gold 
medal exhibit in meteorology 
at the San Francisco Expos'- 
tion, and to qualify as an 
international pilot of aireraft, 
ready for the license issued 
only to the favored few, which 
permits him to fly over all 
national boundaries, 
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Grandpop Crandall—Inventor of Toys 
greatest technician of his kind in America 


He is probably the 


LMOST any afternoon in the 
summer-time, if you happen to 
be walking on a certain street 

in Brooklyn, you will see a veritable 
flock of children—boys and girls from 
four to eleven years old—sitting on a 
stoop, waiting and watching. And 
every little boy and little girl will have 
tucked under an arm the remnants of 
atoy—n engine with a loose wheel, x 
go-cart that won't go, or a doll with 
a smashed head. Every now and 
then one of them will 
get up and slide down 
to the sidewalk, to look 
anxiously down the 
street. 

And then, about half 
past four o'clock —al- 
most always exactly at 
hall-past four—an old 
man—a very old man, 
in fact, because he is 
cighty-cight years old, 
and he wears side-burns 
like those that adorned 
Horace Greeley—an old 
man turns the corner. 
Immediately there is 
shout of “Grandpop! 
and the last fifty yards 
‘of the old man’s jour- 
ney is made with con- 
siderable difficulty, 
since there are boys and 
girls hanging to both , 
hands, jerking at his 
cout-tails, getting et 
tangled with his legs, 
and literally climbing 
all over him, And each 
fone wants something: 

randpop, fix my doll!” 

Grandpop, lookit my engine! 

won't run!” 

"Grandpop, put a new wheel on 
my wagon?” 

‘And so on, ad infinitum. 


A Wizard With Toys 


Finally the old man reaches the 
stoop of his house and sits down. 
‘Then he begins taking things from 
his pockets—bits of wire and pieces of 
string, and a little bottle of glue, and 
knives and small punches and ‘odds 
and ends—and begins to fix things 


It 


He glues a head on a doll; he performs 
amazing surgical operations that re- 
store absolutely broken china arms 
and legs; he does wonders with x 
broken fire-engine, and makes it rush 


boat or a man or something from a 
block of wood. And all the time the 
children watch him in rapt enchant- 


‘Asa boy, Jeme Armour Cran 
fall” was never so. happy at 
when he was working in an odd 
corner of his father's toy factory 
in Brooklyn. As a young man 


By Herbert Asbury 


ment They regard him as nothing 
less than a wizard 

'Grandpop ean fix anything!" they 
say. 

‘And Grandpop certainly can_ fix 
any toy that the ingenious mind of 
man ever contrived. He ought to be 
able to do that, because Grandpop is 
Jesse Armour Crandall, who has been 
inventing toys for seventy-five years. 


‘ducted 


Even as you read this, your baby is 
perhaps staggering about the room 
safely encased in a baby-walker that 
Mr. Crandall invented, and your 
young son may be lassoing bronchos 
from the back of a plunging hobby- 
horse that also originated in the fertile 
brain of this toy-inventor. 

Mr. Crandall is undoubtedly the 
‘oldest toy-maker in the United States. 
He has taken out patents on more 
than one hundred and fifty inventions. 
Children all over the world owe him 
gratitude for their hobby-horses and 
shoofly horses, for many types of fire- 
engines and wagons, for sand-molding 
machines, for picture blocks that fit 
‘one within another, for go-carts, and 
for all sorts of wonderful things. 

Children of every nation under the 
shining sun, almost, have played with 
toys invented by Mr. Crandall, and 
children of royalty and of high officials 
of England and the United States 
have had fun with them, too. When 
the old toy-maker was a young toy- 
maker he made a giant hobby-horse, 
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hhe went to Ohio and taught toy 
making to the inmates of one 
‘of the prisons. Later he con. 

‘his own business in 


almost as big as a live pony, and sent 
tas a gift to the royal youngster who 
afterward became King Edward VIL. 
Tt was the first hobby-horse in Eng- 
land, and Queen Vietoria wrote to Mr. 
Crandall that it was a very difficult 
matter to induce the young Prince 
to stay off it long enough to eat and 
sleep and do his lessons. Mr. Crandall 
has made toys, too, for the children 
of American presidents. When Grover 
Cleveland was in the White House the 
toy-maker abandoned 
his toys long enough to 
invent and manufac 
ture an invalid’s chair 
that gave the Presi 
dent's little daughter 
tthe first comfort she had 
had in many months. 

Mr. Crandall began 
making toys when he 
was three years old. 
He wanted u sort of 
revolving wheel to play 
with and nobody had 
time to make him o1 
So he got a big knife 
and a piece of plank, 
and by dint of extreme 
labor and at the cost 
of several severe cuts— 
he bears to this day the 
sear on his forefinger 
where the knife slipped 
‘and almost amputated 
the finger—he turned 
out « revolving wheel 
that would really re- 
volve. After that he 
made every toy he 
wanted, and invented 
a great many when he was a boy, that 
later, when he became old enough to 
realize their value, he patented. ‘This 
figrt toy was made in Wesley, Mass., 
‘where the Crandall family moved from. 
Maine. 


Hundreds of Inventions 


The young inventor went to New 
York with his father when he was 
seven years old. ‘There he worked in 
his father's wagon factory, boring holes 
in hubs, This was rather hard, slow 
and tedious work, so young Crandall in- 
vented a machine to bore the holes, 
and with this machine he could there- 
after bore as many holes as he liked, 
depending upon the ratchets on the 
machine, instead of boring one at a 
time with a brace and bit. This same 
ingenuity and skill he displayed later in 
developing hundreds of inventions, for 
he has invented many more machines 
and toys and things that he never 
patented. Grandpop's life has been 
just about one toy after another. 
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Why Not Make Your Automobile Do It? 


The engine is ready and 
willing to work for you 


Truly, 1920 


After you drop them in the slot their 
adventures are varied and interesting 


Empty. coin. Brought here to be sealed. ‘Suddenly the gates are opened and the nickels tumble 
irs eed. Then they are put into the gut They are shoved own a counting machine, land 
sealing-machine, fastened with a strong lock and seal ins bag, and in the process are automatically counted 
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Preserving Food Forever with Gas 


How a woman discovered a way of asphyxiating the bacteria 
that cause decay and thus gave the world a marvelous process 
for keeping meat, milk, fruit, and all other food for centuries 


'T was the great Pasteur who taught 
us that food decays because of 
the action of invisible, destruc- 

tive bacteria. Kill the bacteria and 

you prevent food from rotting. But 
how are they to be killed, or at least 
prevented from propagating? There 
are bacteria everywhere—billions and 
billions of them in the freshest lungful 
of air or mouthful of food—and they 
reproduce their own species with aston- 


By Waldemar Kaempffert 


broiled or to cheese when it is melted. 

Bacteria need warmth, moisture, 
and oxygen if they are to propagate. 
Cold storage preserves eggs, meats, 
and other foods because the destruc- 
tive bacteria are deprived of warmth. 
But they are not killed. As soon as 
the milk or the meats are taken out of 
a refrigerator they begin to putrefy. 
That is explained by the fact that 
foods cannot be refrigerated suddenly 


through and through. ‘The outer sur- 
face is chilled first. Self-preservation 
is the first law of bacteria, as well as of 
human beings. If they can't preserve 
themselves, they will at least try to 
preserve the species. Bacteria spore 
at once; in other words, they lay 

When a beef carcass is taken 
out of an icebox, the eggs develop as 
soon as they feel the first breath of 
warmth, Remember, they are num- 


ishing rapidity by the simple 
process of self-division, How 
is this growth to be checked? 
How are bacteria to be killed? 
When you answer these ques- 
tions correctly, you explain 
how food may be kept forevers 
you show how the high cost of 
living may be reduced; you 
abolish the criminal anomaly 
of fruit rotting on the ground 
while it brings a dollar a 
bushel in a city fifty miles 
away. 


a» Doesn't Always Kill 
jacteria in Food 


Pasteur, of course, 
gested ways of killing bi 
That would almost follow 
from his mere discovery of the 
real cause of putrefaction. 
He decided that bacteria could 
be most effectively killed off 
by heat. That is the whole 
necret of the process of pas- 
tourigation, We know now 
why canners and housewives 
boil fruits and vegetables that 
are to be preserved. 

‘Not much was known about 
bacteria in Pasteur’s day— 
very little, for instance, about 
the tenacity with whieh they 
cling to life. It was discov- 
ered long after Pasteur made 
his revolutionary announce- 
ment that heat does not al- 
ways kill. It simply shocks— 
arrests “development. ‘The 
spore of the deadly anthrax 
germ still lives after five hours 
of persistent boiling. Many 
forms of bacteria resist the 
much lower heat applied in 
Pasteurization Moreover, 
the application of heat inevit 
ably produces chemical and 
physiological changes in food. 
Everyone knows what hap- 
pens to an egg when it is 
boiled or to a steak when it is 


On the shelves are 

food predicts that 
(2 Krom fruit 

Julees to solid ‘vegetables, such as 

‘and nuts. They were in 

Years ago: and yet, they are as fresh as 

when they were fst'preserved by the new procest 


HY the well known properties of carbon 
oxide hare never before been applied in 
preserving fruits, regetables, meate, butter, and 
milk must “remain an inezplicable mystery. It 
has remained for a woman to rereal the startling 
possibilities of the gas as a food presereative. 

Ars. Franks, the diseoverer of the process here 
described, has found it necessary to in‘erpret micro- 
organic life in a way that will probably be objected 
to by most bacteriologiste. At all events, the theory 
that she hax evolved seems to be proved with startling 
conclusivenees by resulls.—EDITOR. 
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bered, not by millions, but by 
trillions and trillions. 


Suffocating Bacteria to 
Preserve Food 


Between the molecules of 
every liquid is free oxygen. 
Whether a living thing be x 
whale, a man, or a bacillus, 
it must breathe oxygen, A 
man ean be killed by depriv- 
ing him of his oxygen—not 
necessarily all of it, but enough 
of it. If it were’ possible to 
prevent a micro-organism from 
breathing oxygen, that micro- 
organism would’ die, It is 
true that modern bacteriolo- 
gists draw a distinction be- 
tween bacteria that do and do 
not live in air, All live in air, 
If some apparently do not, it 
is because their demand for 
oxygen is very minute. 

It may seem ridiculous to 
think of suffocating a living 
thing so small that you eannot 
see it, Yet that is the under- 
lying principle of the very re- 
markable food-preserving. pro- 
cess discovered by Mrs. Helen 
C. M. Franks. She turns on 
the gas—not figuratively, but 
literally—and annihilates the 
bacteria of putrefaction by 
the trillion. 

‘What gases would kill you 
if you were to breathe them 
instead of oxygen? Half a 
dozen at once occur to you— 
marsh-gas (so deadly to min- 
ers), street-gas, nitrogen, car- 
bon dioxide, earbon monoxide, 
chlorine. While any deadly 
gas would undoubtedly kill 
bacteria if it were substituted 
for oxygen, the effect on the 
food in which the bacteria are 
contained must be considered. 
‘The gas must be sufficiently 
inert—that is, it, must not 
combine chemically with the 
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food to be preserved and thus destroy 
its character, Nitrogen is such a gas. 
Less inert, but admirably adapted for 
the purpose, is carbonic-acid gas— 
earbon dioxide. 

There are very good reasons why 
carbon dioxide should asphyxiate food- 
destroying bacteria. In 


‘comes the final stage—recharging the 
container with carbon dioxide, Like 
the first step, the second must be 
scientifically carried out. Hewlett dis- 


covered that if a substance is sub- 
jected to a sufficient pressure of earbon 
Gioxide, it will give up its oxygen and 


‘be kept in cold storage for two weeks, 
is kept sweet for two years in an atmos- 
phere of carbon dioxide. Milk has 
been kept for five years. Raw meat 
hhas been kept for five years and fish 
for several months. How long can 
foods bé thus preserved? As long as 

the atmosphere of carbon 


the first place, it is 
deadly, Lower lighted 
candle into a brewer's 
vat filled with it and the 
flame is at once extin- 
guished. Lower a man 
into the same vat and 
his flame of life would 
also. be extinguished. 
But there is another 
., When you breathe in 
‘resh air (oxygen) you 
breathe out carbon diox- 
ide. Shut yourself up 
in & hermetically sealed 
room and you would be 
killed by your own car- 
bon dioxide as surely as if you turned 
on the gas in the room. So it is with 
a bacillus. It breathes in oxygen; like 
you, it breathes out carbon dioxide. 
Unless its supply of oxygen is renewed, 
it perishes. 


Carbon Dioxide Is Fatal When 
Breathed by Bacteria 


In the process of “frankerizing”” 
foods, bacteria are killed by means of 
carbon dioxide, Assume that there 
may still be left a minute quantity of 
oxygen. The bacteria consume it. 
‘They. substitu 
bon dioxide 
death is inevitable. 

Tn carrying out the process a law 
discovered by the English physicist 
Boyle is applied. At equal tempera 
tures, Boyle said, two gases will mix 
perfectly—but only then. First of 
all, earbon dioxide is introduced into 
the food-container at the proper tem- 
perature. The air that surrounds the 
food—liquid or solid—is thus prop- 
erly diluted. Next, the container is 
exhausted by a vacuum pump. Now 


absorb an equivalent volume of carbon 
dioxide. Since the oxygen must be re- 
moved, Hewlett’slaw is applied. The 
carbon dioxide simply takes the place 
of the minute quantity of oxygen left, 
and thus chokes the bacteria to deat! 

But, it may be argued, if ca 
dioxide kills men and bacteria 
they breathe it 
also kill when it 
is a favorite trick, in college labora- 
tories, to eat small quantities of solid 
carbon dioxide snow. Gases act only 
on the blood that courses through the 
Jungs; earbon dioxide must be breathed 
in order to kill. 

‘Treated by Mrs. Franks’ process, 
dairy products (milk, butter, and 
cream) can be transported in ordinary. 
freight-ears without ice. Mrs. Franks’ 
‘one ambition has been to make dairy 
products cheaper, and above all to 
provide infants with pure milk at a 
price within the purse of the poorest 
family. Berry juices and pulp, which 
can be preserves only with much 
boiling and the aid of sugar, are kept 
for years after they have been frank- 
erized. Sweet butter, which cannot 


dioxide is maintained, 
and that depends entirely 
on the character of the 
container. There is no 
reason why butter or 
fruit should not be ke 
for a century if materi 
can be found to with- 
stand the corrosion of 
time. 

Tt was discovered in 
1907 that what are called 
“vitamines" must be 
present in food if we are 
to be nourished properly. 
Once it was supposed 
that proteins—by which 
‘we mean tissue-building 
substances, carbohydrates (starches 
and sugars), fats, water,and salts—were 
all-sufficient in food. ‘Now we know 
that without vitamines they would do 
us little good. Professor Casimir Funk 
coined the name “vitamines.” No one 
has ever seen vitamines. No one 
knows much about their chemistry. 
All that scientists do know in 
ficial way is that they are vitally 
necessary. 


The Importance of Preserving the 
Vitamines 


Vitamines in food must not be 
destroyed or removed 


‘Think 
what this means to babies! 

An adult in any ordinary commu- 
nity is almost sure to eat enough vita- 
mines, because his diet is mixed. We 
suffer no injury if we use palatable 
substitutes for high-priced butter. or 
if we consume dry milk, But an 
infant subsists on milk alone for 
months and must depend on it for 
the necessary vitamines, 


Giving the parrot medicine for his cold st the 
Dooley” bird hospital run by these two women 


Treating Patients at “Mr. Dooley’s” 


Hospital for Pets 


S your bird sick? 


uunimal hoapitals in existence 


fan’t 4 ho at all, but two women 


and Mat A. ¥. Tho 

fare of ankimals, an 

ime of “Mr, Dooley 
‘vid 


ceived, and 
‘variety of patients, 


hen take him 
‘This “Mr, Dooley” runs one of the 
whi 


Mi 


food gives perfect satisfaction to a wide 


This tiny mon. 
key burned his 
applying 2 
soothing salve 
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Ready-made Holes Are On the 
Market Now 


HERETOFORE you have had screw 
hholes made to order, but now you 
an buy them ready made. A pointed 
brass tube is threaded on the inside to re- 
ceive the screw. You hammer this tube 
into the wood securely, and ita threaded 
interior serves a3 a serew hole, The wood 
can be used over and over again since the 
forass screw hole will never grow large 
Chrough wear, 

How do you hammer these tubes into 
place without flattening the tops? A 

ial steel screw comes with each sized 
tube, and it is screwed into the tube before 
haramering is begun. When the tube is 
Flush with the surface of the wood, the 
wicel serew ia removed and the regular 
wood or machine serew may be quickly 
sorewed into place when you are ready. 
for it, This saves wear on the wood. 


‘A brass tube that is threaded inside, is hammered into the wood and acts 
‘as a screw hole for a wood or machine screw; it will never spread 


Using X-Rays to Reveal Flaws in Sheets of Mica 


‘HIPS of mica, oF isin-glase 
fare vent from the mines 
to be made into sheets 
are” used for insulation 
various electrical devices. 
building commutators for di- 
rect current generators and 
motors thin sheets of mica 
separate the copper parts and 
prevent sbort-circults which 
would do great damage to the 
‘machines. ‘Thousands of dol- 
lars are thus waved by a thin 
piece of this material which has 
\ high resistance to electricity 
Action, But the sheet of 
mica must be free] from the 
amallest defect, such as bits 
fof metal, or pin holes which 
ould permit the passage of 
the current. 

‘When the chips of miea are 
pressed into compact sheets it 
fs impossible to keep faws 
from forming, and the only 
‘way to prevent the damage 
when these defective sheets 
are used is to detect the flaws 
in advance. The most effect 
ive way to do this in to sub- 
ject the mica to an X-ray. 


examination. For that pur- 
pose th 

Company has 
apparatus. 

It consists of a cabinet, in 
which the operator views the 
tray of mica sheets as the rays 
passing through them bom- 
ard the fluorescent screen. 
‘To protect the operator from 
the injury of continuous ser- 
vice the X-ray tube and ex- 
owed parts are encased in 
lead. ‘There is an opening for 
the rays which pass through 
the mica to reach the screen. 
Under the sereen is a mirror 
tiited at an angle of 45 degrees 
and the operator sees the re- 
flection of the screen. ‘The 
trays are automatically con 
‘rolled and when being changed 
‘a lead shutter automatically 
moves to close the window 
through which the rays would 
otherwise pass and injure the 
‘lass of the mirror. 

Flaws in the mica appear 
black and sharply outlined, 


while small holes in the sheet 
‘can be readily detected 
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on howe i 
‘deck 


le to 
the pump is operated on, 


a 
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How Science Settles Disputes for the Business Man 


Solving manufacturing problems and adjusting 
economical differences in the Bureau of Standards 


of Standards is a busy volatile by-products. To 
conserve them today, it has 
been suggested that the heat- 
ing value as a standard be 
reduced to 528 British ther- 
mal units to a cubie foot, 
but the Bureau of Standards 
holds this a radical change of 
doubtful wisdom. 
Controversies have 
arisen as to the influ- 
fence of temperature 
coke-making, upon 
the characteristics of 
the coke and the 
quantity and quality 
‘of gas produced, 


Ts government Bureau By S. R. Winters wasted the rich benzol and 


referee. It settles dis- 
putes between employer ind 
‘employee; between producer 
and consumer, between repre: 
sentatives of various kind 
business, between impo: 
and exporters, municipalities 
public-utility eorpora~ 
tions, states and cities; 
‘and between nations, 
when it is ealled upon 
to do 80. 

‘The Bureau merely 
applies the yard-stick, 
the electroscope, oF 
the thermometer, to 


djust countless dif- 
Seino of epalon, eae Values 
more or less serious. of Gas 


Recently the 
Bureau of Standards 
conducted tests at the 
Sparrows Point Plant 
of the Bethlehem Stee! 
Company, and it was 
found that gas pro- 
duced at high tem- 
peratures indicated 
greater value but less 
hheat value than gas 


Tt facilitates pre- 
cision in science, and 
ageumes a high role of 
authority in standards 
of meas urement, 
standards of quality, 
and standards of me- 
chanical performance. 

‘What is the relative 
usefulness of gas of 
565 Britieh thermal 


units per cubie foot produ it lower 
and gas of 22 candle- Frege aay ped 
power? One concerns . a ’ the coke produced at 
the heating power and aay We a etree, Oe eee eee low temperature is 
the other the Mart imanysubmances furs prominently im the prec vey \oterlor to her 

ng power, and t io, ‘or the apectrumm which they "give- {nthe coke, The mak- 
Gave treat the Gas laboratory of the Color Section disputes on this ing of gas at high 
Engineering Section of qartien ‘ere enttied ty en lied fe heer temperature tends to 


cause a greater de- 
composition of its less vola- 
tile material into gaseous 
elements, and reults ina 
complete elimination of the 
more volatile substances. 
‘The slow cooking of coal at 
lower temperature gives 
eff the lighter gases first, 
‘each increase in the degree 
of heat bringing forth the 
heavier constituents of the 
gas imprisoned in the coal. 
Application of intense heat 
at once changes the physical 
structure of the molecule, 
literally “cracking it” into 
different combinations and 
producing different sub- 
stances, more valuable to 
industry perhaps, but pos- 
sewing less value as a gas 
to furnish heat for cooking, 
power, ete. 

Down in the coal region 
of the Cumberland fields 


the Bureau of Stand: 
ards decides the relation 
between the two. Granted 
that the appliances for light- 
ing or cooking are properly 
adjusted and the quality of 
the gas uniform, there 
should be enough heating 
and lighting value in the gas 
to make the gas useful for 
ordinary purposes. 


New Standards are 
Investigated 


‘The huge demand for the 
by-products of oil far over- 
reaches the supply. From 
gas many of the same sub- 
ynces can be taken, and 
the very great need for 
them in industry neceasi- 
tates robbing the gas of 
mueh of its original value. 
The brilliant flame of the 
old-time fish-tail burner 
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of Maryland, the miners 
threatened to strike, charg- 
ing short-weight measure in 
‘their day's output of coal. 
A representative from the 
Commercial Seales Section 
of the Bureau of Standards 
was detailed to test the 
mining scales. Inaccura~ 
cles in the seales were not 
only detected, but the strike 
was averted, and the coal 
operators pleaded guilty to 
grand jury indictments of 
serious diserepancies in the 
mining seales. ‘The master 
offender paid a penalty of 
$3900. 


The Sugar Content of 
Molasses 


From Cuba the United 
States imports its “black- 
strap" molasses, the prod- 
uct being shipped by rail 
in tank-ears and vessels. 
Cuban exporters are under contracts 
to supply molasses with a certain 
sugar content. Disputes have arisen 
between the buyers and sellers us 
to the quality of molasses and 
whether the sugar content specified 
is present. ‘The Polatimetry Section 
of the Bureau of Standards wcted as 
referee and made sixty-one analyses 
during 1919. The standard for the 
decisions is essentially that the val 
of molasses is predicated 
thickness. An instrument, 
as a picnometer, hax been developed 
whereby entrapped air ean be dis 
placed and the density of molasses 
determined with scientific precision. 

‘A tide-motor corporation, claiming 
as its proverbial right 
the earth and a fence 
around it, was subjected 
to an exhaustive inves- 
tigation, the Bureau 
of Standards acting in 
response to a request 
from the United States 
Post Office Department. 
‘The claims of the com- 
pany were exploded and 
the use of the mails 
denied the promoters in 
advertising the instru- 
ment. 

‘The street railways of 
the United States are 
operated on the single 
overhead-trolley plan, 
‘with the electric current 
flowing into the rails 
through the car wheels 
after passing through the 
motor-cars. ‘The current 
then retraces its steps to 
‘the generating station, 
after spreading through 
underground gas and 
vwater-pipes. The result 
is endless litigation be- 


Railrond master scales throughout the country have 
been tated and serve asa standard fo practically 


weighing in the United States 


cause of damage 


created by this elee- 


ration and tl 
authorities of Wi 
n, Del, by 
haying. the  street- 
railway pany 
adopt the three-wire 
power distribution 
system to avoid elec- 
trolysis troubles, 


‘A one tenth cuble foot bottle for 
fccurately me 
of eas. 
heating and lighting values 


‘Supplementary protection to the ca- 
bles has achieved the results desired. 

Even international disputes and 
scientific diserepancies are not out- 
side the domain of adjustment by the 
Bureau of Standards. The Polari- 
metry Section has disearded the use 
of the time honored 100-degree sugar 
point established at the Sugar Insti- 
tute in Berlin, An error of more than 
fone tenth of one per cent. has been 
revealed, the discovery meaning « 
saving of $70,000 annuaily in revenue 
to the Government, and to the pro- 
ducers perhaps untold millions of 
dollars. 


Important Work the Bureau 
Has Done 


The instruments at the various 
customs laboratories for the collection 
of revenue on imported sugars have 
been corrected in conformity with the 
newly accepted standard of value, 
Prior to this scientific adjustment, the 
fundamental constant in testing, of 

sugars for purposes 
of buying and selling 
throughout the world 
wax the s0-termed 
100-degree point. 
‘This standard is de- 
termined by a pre- 
cision measurement 
using chemically 
pure sugar. 

While ascertain- 
ing the cause of 
certain anomalies in 
the testing of sugars, 
the Bureau of Stand- 
ards discovered the 
discrepancy in a bu 
iness in whieh the 
United States Gov- 
ernment collects 
$90,000,000 in rev 
enue annually, 

The Government 
Bureau of Standards 
not only comes to 
the rescue of persons 
and communities in- 
volved in a dispute, but it takes the 
Important réle of benefactor in scien- 
tifle matters, Difficult. problems are 
attacked in the laboratories of the Bu- 
reat, und a general advaneement of 
science in invention is the result. Not 
only are standards of weight, measure- 
ment, and quality established, but 
workable improvements in various 
lines of industry are advanced. From 
the testing of optical glavs to that of 
carburetors, the Bureau occupies an 
important place of utility. 

Specialists of repute in all lines of re- 

‘ch areemployed in thelaboratories. 
carefully study a problem and 
it if possible. They not only 
give to the country its standard yard, 
candle, and the standards of liquié 
measurement, but they apply these 
units in unraveling the problems, 


uring the value 
"This determines 


Soper peees seheay: 


A Castle Built in Miniature 


“JAN wants but little here below,"" but he must not want it 

too long, too high, too wide, nor with too many feilla on it, 
This is e the idea of the man who built a miniature castle 
for a house. The entire building occupies no more than 20 by 20 


‘Camping Out for Lack of a Home 


PEOPLE who find that moving day has arrived and they have 
‘no place to move into, are-driven to a quick make-shift for a 

house. If they are fortunate enough to own a lot, a tempora 

structure is sometimes hurriedly built; or a garage does duty unt 


Sekoan ik seamed, foe of apace, Ie kent taner soort Sty 10 foes, os "eetar® 
van Ameria tain Eu oot Isha ake 
sd ears ace cl ook oe ; a . $300 wo construct 
(ed wnanoe. thet. oarred for Safety First and Second in This Machine te construct 
‘Kitchen and Iivingroom APOWERFUL motor-operated side ering for electric switches. The metal 


reas protected with a special box encloses the exposed current-bear- 


safety device, the press being used to 
make another safety device, illustrates 
to what extent the “safety fret” iden 
is penetrating modern industry. Here 
& steol box is being stamped, the 
box being intended as a safety’ cov- 


ing parts of the switch. The sheet of 
metal is perforated, “stamped and 
shaped into the protecting switeh-box. 

‘To operate the press, both hands are 
required so that, neither may’ absent- 
‘mindedly be placed in aposition of danger. 


Testing Drinks for 
the “Kick” 


HEN it was found 
that some of the 
2.75 per cent beer had 
apparently developed a 
higher per cent of alcohol 
after having been stored, 
rapid means of testing for 
the “kick” wan devised. 
It was also necessary to 
\ have a_means of investi- 
gating the nature of near- 
beer which looked and 
tasted exactly like real 
beer, 


The Pen Clings to 
the Desk Magnet 


RE you always losing 

your pen? “Hang it 
fon a magnet. ‘Then hang 
‘the magnet on your desk 
lamp. ‘The outstanding 
feature of a magnet is its 
power to attract steel and 
iron. Since a penbolder is 
usually made of light stull 
ie will dana, indefinitely 
‘at the end of its pen point 
when the pen point is in 
the clutehes of magnet. 
Tt will be there when you 
look for it. To loosen the 
pen, give it aslight tugand 
it will be released from the 
magnet none the worse for 
its hanging. 


‘When a drink undergoes 
this test, a small meter on 
the side of the teat-tube 
records the percentage of 
aleobol it contains. 
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Making Sharp Pictures 
through a Telescope 


employs telescope « 
The lens of the telesco 
focal distan 


Racking the bell 
in or owt until tl 
sharp and cle 
‘and on the film or 
ut into position. 


The Oldest Clock in America 
Discovered in Atlanta 


ANTIQUARIANS recently discovered 
‘at the home of Mrs. P. H. Mell, in 
Atlanta, Georgia, what is believed to be 
tthe oldest clock in America. The plain- 
ness of the design and the use of cherry 
wood both indicate early cor f 
the first une 
Thin 

date, the ntatur 
lation of the hemispher 
hour, the minute, and th 


Wind-Shields Insure Warm 
Hands at High Speed 


POLICE Sergeant MeCormick ts the 

f motorcycle driver af Washing 

many distinguished 

we city In the winter 

wand that in spite of his 

his hands are often 
cutting wind. 


hands no longer grow 


the atar driver, 


Paving an English Road with German Helmets 


“TEN miles south of London Bridge in 
the township of Croydon is the most 
remarkable road in the world. It ix not 
walled-in with a long row of spikes upon 
which are gruesomely displayed the skulls 
(of defeated enemies, in 


thourands of German helmets were taken 
there in the closing days of the war. 
‘These trophies have been put to useful 
service in making a good road where 
otherwise would be a streteh of mire 
‘alent. inn 
passible. In 
almost 
every hel 
met is the 
mark of 
battle, 


Use Coat-Hangers on 
Moving Day | 
MOVING day, afoot, re | 
quired lugging many ‘draw- | 
ings, shocts of drawing paper and 
miscellaneous materials tied to a 
drawing board so wide that car- 
ried at the side under one arm, 
the fingers barely. reached its 
lower edge. An ordinary coat 
hanger’ solved. the problem of 
carrying it, ‘The hanger was in- 
verted and its wire loop was 
hhooked under the board. 


This Horse Eats No Oats 


HOBBY-HORSE must have been 
the favorite toy of Charles Johnson, 

of San Diego, California, for ax soon as he 
he patented a 


Tt in n full-ized metal one and its body 
fa londed with gars, chains, rods, and 
batteries. 

‘The horse koops the steering apparatus 

‘in ita head. Tt ie 
uided by the bit 
which Is eonneet- 
‘ed by rods to the 
front axle. 


Customs Officers Look for 
Smugglers of the Air 


J[N Europe the sirplane has become 
Such a common vehicle of travel that 
‘countries are guarding against smug- 
ers who might use the air highways. 

‘Airways would seem to be ideal for 
the smuggler. But landing-places are 
watched, and when a pilot descends the 
‘contents of his luggage are examined for 
Contraband material. Customs officers 
greet the aviator at all landings. 


You Can Buy Your Stamps at 
the Mail-Box 


“GOT a stamp?” That is one of the 

eternal questions. There are plenty 

‘of mail-boxes but comparatively few places 

where you can buy stamps. On Sundays 
there are almost none. 

But in Toronto, 

your stamps at the mal 

metal flap marked 


ada, you can got 


The Baby's Carriage 
with Variations 


ABY carriages in Germany 

fet. plenty of wear. In most 
ceases they are bed and carriage 
‘combined. 

Behold the nursemald above. 
When she eame in from her walle 
she found. th 

‘And 


Baby con- 
tinued to sleep, undisturbed, 


An Elk Is His Trusty Steed 


BUCK McKEE, is the rider, and ho 
raised the elk himself, and broke him 
to the saddle, But Buck was once a 
Texas ranger, and breaking wild steeds is 
‘easy for him, 

The elk is not shod like horses, but 
wears sandals devised by his owner to pro- 
tect his feet on hard pavements; for Buck 
sometimes rides his elk into town, when, 
needles to say, he ereates a sensation. 
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At the Bottom of 
the File 


* PAPERS at the bottom 
‘of the file are hard to 
et at. Those above must 
all come off, if tearing 
is to be avoided, But not 
if you use the new type of 
spindle file here pictured. ‘The 
spindle has a curving branch 
near the lower end off which 
{the bottom paper may. be 
ped. when the hollow 
Spindle is lifted from its aup- 
port. The double end file ix 
particularly useful in grocery 
and department stores where 
telephone orders are filed in 
the order of their receipt 


Hanging by the Neck 
from an Airplane 


EVEN when the day is. totally 
devoid of wind and scarcely 

‘a breath of air stirs among the 

leaves, a gale blows where the 

airplane cuta its way. The hur- 
cane churned up by the propellers as well as the resistance 
‘offered by the machine creates a violent wind which beats 
{in changing directions across the persons in the fuselage if 
their position is exposed. When one realizes the strength of 
this artificial wind he can realize the difficult task of the 
acrobat who ventures to do “stunts” on the wings of a 
moving airplane, 

Lieutenant Roscoe Turner was carried through the air 
hanging by a strap attached to the plane and to a support 
‘at his neck. If the engine had stopped there would not 
hhave been time for him to get back upon the wing of the 
airplane. His position would have been extremely perilous. 


Water, Water Everywhere i) 


ANY’S rivers have, in many | 
m, welled up and flooded the 
Even the much-loved Rhine has 
the ranks 

‘oblenz everything that isn't fast 


mned down is floating, ‘The American 
army trucks that were standing in the 
automobile park at the time of the flood 
are now almost completely hidden. Just 


their canvas tops may be seen. 
flowing rivers of Central Europe have 
done nearly as much damage as the war. 


Sheets of Glue in a 
Glue Book 


‘or bottles, but now it comes in 
books that are very much like stamp 
books, with which you are familiar, 
Tho giue is smeared on thin sheets 
‘of paper that can be torn out of the 
book when they are needed. Both 
sides of each sheet are smeared. 

Alter all, a stamp book is half glue 
book and since it is a great success, 
the glue book should be one too, 
A strip when moistened on both 
sides will fasten two sheots of paper 
together, or may be used for mend- 
ing clothes. The busy housewife ean 
do emergency mending quickly if she 
has a glue book, 


Popular Science Monthiy 


Just as a burglar-slarm summons help, 20 the new 
iwiceless alarm-bell summons aid from ships withia a 


‘all goes out automatically. ‘he 
cs 8 receiver on all the ships sounded. and then he gives his position and the con 


‘This key sctuates a special 
similarly equipped, and an slerm-bell rings in the wire- dition of the ship. The device is an automatic 8.0.8. 


om soe 


Ringing Alarm Bells Across Miles of Sea 


No longer need the wireless operator 
be constantly on watch at 


HE persistent clanging of a bell 
‘arouses the wireless operator from 


his sleep. In a moment he is at his 
“Gigantic answering. Ready for 
message.” 


‘The purring radio sends the response 
out in rapid repetition. There is a 
pause for answer. The alarm-bell 
stops clanging, and in its place comes: 

“Steamship Breton calling. Sink- 
ing, Lat, 35 13 North; Long. 75:17 
‘West. Hurry! 

‘A dash for the bridge, a quick con- 
sultation with the wateh officer, and 
the Gigantic is off at full speed to the 
rescue. 

Tt will be in some such setting as 
this that a new wireless invention 
will prove itself, making it possible 
for ships at sea to eliminate the ex- 
pense of 1 radio operator al- 
ways on watch, and yet keep an ever 
‘open radio ear to calls of distress. 

‘The device is in the nature of an 
attachment to existing types of ship 
radio equipment, Ships carrying it 
will have an automatic transmitting 
relay. Press a key, and it fires 180 
dots a minute into the ether. The 


by a special contact-maker. 
formed by a brass flywheel within 


which is an iron bar. The wheel car- 
ries a brush for making contact with 
a stud, thus closing the battery cur- 
rent through the magnets of the trans- 
mitting relay. This contact is not 
normally open, the wheel being held 
in the proper position by a spiral 
spring. A pair of electromagnets act 
on the iron bar. If they are ener- 
gized, the wheel turns still further 
away from the position in which con- 
tact is made. While so turning the 
spring winds up. The current to these 
electromagnets is controlled by the 
brush on its flywheel. 

Now, suppose the wheel is turned 
by hand from its normal position 
until contact is made. Its electro- 
‘magnets energize; the iron bar arma- 
ture swings in the magnetic field, 
opening up the contact and winding 
up the spring. But opening the con- 
tact has de-energized the magnets. 
‘The spring now whirls the wheel back 
through its original position until con- 
tact is made again. And so the pro- 
cess repeats itself a number of times a 
second, depending on the inertia of the 
flywheel and the tension of the spring. 

Each time the wheel turns #0 as to 
make contact, the transmitting relay 
operates, and a dot is sent out by the 
regular radio equipment of the ship. 


Finding the Range in Miniature 


P. 50!" calls the officer. “Down 
20!” he shouts again, 

He is not gazing toward the open 
sea, but is merely looking down the 
deck toward a miniature target at 
which imaginary shots are being fired. 

Officers in charge of a battery must 
be trained in the difficult art of range- 
finding. ‘The miniature target prac 
tice helps to train the officer and make 
his work far more accurate 
when the actual firing at 
targets at sea is conducted 
under his charge. 

‘At the end of a clear 
stretch of the deck is placed 
fan exact miniature repro- 
duction of the large targets 
uséd at sea, The officer 
who is to be taught an 
nccurate judgment of dis- 
tance looks toward the tar- 
get through marine glasses. 
He lies flat upon the deck 
to bring his eyes in line 
with the target. ‘The in- 
structor_ who is to check 
the results of the observer 
stands near the target and 
places before or behind it 
‘a roll or wad of cloth which 


is shaped in the correct proportion to 
represent a ‘splash’ caused by the 
falling shell. Inches represent so many 
yards, and if the splash ie between the 
observer and the target he will call 
“Up,"* and state the estimated number 
of yards short of the mark. If the 
splash is back of the target he calls 
‘Down” and gives the number of 
yards beyond. 


sea 


Instead, however, of starting the 
contact-maker by hand, a short-cir- 
cuit key is provided, which allows the 
coils to energize. Pressing the key 
causes the spring to wind up; releasing 
the key allows the contact-maker to 
operate as an automatic transmitter. 

Such was the operation on the ship 
whose distress call the Gigantic had 
picked up. On the Gigantic the oper- 
ator, before going to sleep, had left his 
receiving circuit in operating condi- 
tion and had thrown a switch that 
connected a three-stage amplifier in 
place of the head receivers. This 
amplifier feeds into an automatic 
receiver which is built on the same 
principle as the transmitting contact- 
maker, 

A dot energizes its magnets, turning 
a light flywheel until contact ix made 
by its brush. During the interval 
following the dot, the spring whirls the 
wheel back, ready again for the next 
dot. Each time the brush makes a 
contact, it closes the same transmitting, 
relay as is used in sending distress sig- 
nals. But this relay is now hooked up 
to close the circuit of an alarm bell. 


‘The receiving mechaniam must be 
adjusted to have the same time of ox 
cillation for its flywheel as the trans- 
mitter of a ship from which it receives. 


Popular Scvence Monhlly 


New Jobs for Old Photographic Plates 


After you have washed off the 
emulsion they are ready to start 


You gan et he fren ae but beep 
ut drafts with a glass sereen 
thie coats Of two A paregrephic 

‘lass. 4 plates held together with cement, 
raphic plates to cover them Transparent cement should be used 


Truly, 1920 


Keeping Up with the March of Science 


Facts for the man who wants to know 


Solving the Paper Shortage 


WEEN cotton is ginned to remove the 
‘seed, linters are obtained—seventy 
five pounds of linters to a ton of seed. Ger- 
‘many used to buy from us half a million 
bales of linters for the making of explosives. 
Our own uses for the material were more 
peaceful—stulfing mattresses, cushions, 
horge-collars, and upholatery.’ When the 
war came, we alto had to use linters for 
making © . 

‘The signing of the armistice found us 
with 12,000,000 bales of linters on our 
‘What was to be done with them? 

jal loss involved was $280, 


Bureau of Standards and the Forest Prod 
ucts Laboratory, "Make paper, 
reads. 

‘The Buroau of Standards admits that the 
first experiments yielded only a medioere 
paper, but new developments Indicate that 
Tinters ean be used in the making of maga- 


magazine publishers. 


On Shoes and Feet 


ROHIBITIONISTS and other re 
formers have worried much about our 
morals, but very little about our bodies, 
‘We diroct their gaze to their own fert. 
Aleohol is bad for the mind and soul. 
‘The shows of to-day are bad for the feet and 
the body. Physiologists have tried to make 
men and women wear sensible boots, but 
no one pays any attention to them except 
‘a few health “cranks.” Ninety-five per 
‘cent of the women of this country ave foot 
‘trouble in some form because of high-heeled 
hoes. Efficiency is reduced from ten to 
fifty per cent, as a consequence, accord: 
ing to the American Museum of Safety. 
What in more, correct walking is almost 
lost art. 
Alter the world is dry and tobaccoless, 
pethaps the Constitution will be extended 
to include an amendment covering the ease. 


The Slump in Mice 


DURING the war thousands of ‘mice 
‘were caught and bought for medical 
experimentation. The breeding of mice 
heeame a profitable industry. Now that 
tthe war is over, the breoders are “long” on 
jee and are’ carrying large stocks. 
‘The scientists who are administering the 
George Crocker Special Research Fund, 
taking pity on the breeders, are trying to 
‘ship mice to he Imperial University of 
‘Tokio—se if Japan didn't probably have 
enough mice of its own, 


Wanted: A Map 


EEVERYBODY supposes that _ the 
United States hasbeen thoroughly 
mapped. The truth is that only forty-two 
find one half per cent of the area has been 


surveyed. That is why a map-making 
conference was recently held in Washing- 
ton to discuss the Geological Surve 
topographic program. 

Tt will east $40,500,000 to complete the 
map of the United States and to make 
certain necessary resurveys and revisions. 
If the Survey's program is carried out we 
‘may have a scientifically prepared map by 
1932, 

Without accurate maps it is a very 
difficult matter to lay out and establish 
highway systems. 


Living Five Hundred Years 


“THE thyroid gland seems to be a kind 
of switch that controls both the rate 
and form of animal growth. 

‘An idiot (eretin) at the age of twenty 
years may be no larger than a child of 
six and possess the mental powers of a 
baby. Feed him with thyroid extract and 
he becomes a happy, healthy child 

‘Tadpoles fed on thyrod turn into frogs 
long before their time. Remove the 
thyroid from the tadpole and it refuses to 
become a frog at all, but grows a 
until it becomes three ti 
ordinary tadpole. The 
isa staple of diet in Mexico 
normally grows up into an 
tadpole-like form, with gil 
to its tail, ean be turned by thyroid at will 
into a salamander-like creature, living on 
alr and breathing with lungs. 

If we only knew more about the thyroid 
‘we might be able so to control growth that. 
wwe could live five hundred years. Life's 

processes and the thyroid gland are inex. 
Uricably bound together. 


Filtering with Spun Glass 


FINE, sharp sand in oil from the Gulf 
Coast region cuts barrels and fills 
tubing. 

Recently experiments have been made 
that prove that spun glass is able to filter 
‘out the finest particles. What is more, 
tiny water globules are increased to such 
a size that it becomes easy to get the water 
‘out of the oil 


No More “Listening In” 


'T is easy to “listen in” on the telephone. 
Indeed, “listening in” is a favorite 
ye in rural districts. Ca 
French army engineer, 
‘one drawback by deform- 
pulsations that travel over 
fa wire and restoring them to their correct, 
form, st the receiving end. Listen in as 
much as you like, the conversation is un- 
intelligibie. 

Deformation of the message was easier 
than reforming. Excellent results have 
been obtained with Captain  Poirson’s 
apparatus over the Paris-Bordeaux line, 
which is about one hundred miles long. 


Folding Wings for Airplanes 


HEN a fiying- machine that has 
crossed the Channel {rom England 
to France lands at Le Bourget, formalities 
follow that recall the endless ceremonies of 
entering a harbor by steamship. There are 
‘signals from lighthouses, warnings from 
‘weather bureaus, customs officers who 
fercas-examine passengers,  toll-eollecting, 
and the payment of harbor dues. 
‘The big Handley-Pages, which ean fold 
their wings back in a very birdlike way, 


smaller competitors 
amscased on the basix of the number of 
square meters occupied. 

What docs the big Handley-Page do? 
It simply folds back its wings and pays 
the minimura! 


What Became of the Bison 


EORGE CATLIN, an authority 

Tndian life in the middle of the last 
century, stated that in the 1890s from 
150,000' to 200,000 buffalo roben were 
marketed annually, which meant a 
slaughter of 2,000,060 oF 8,000,000 bison 
annually. 

‘The death-knell of the binon was 
sounded when the Union Pacific Railroad 
was under construction. The road made 
marketing of the robes easier and divided 
the northern and southern herds. 

By 1875 the southern herd, consiating of 
at least 3,000,000 animals, had been exter- 
minated. By 1889 the northern herd, too, 
was practically extinct, its actual numbers 
Ting placed by Dr. Hornaday at 685 
animals, 

Dr. C. Gordon Hewitt, of the Ameri- 
can Musoum, calls thia “the most strik- 
ing and appalling example of the fate of 
fan animal existing in apparently inex: 
haustible numbers, when left exposed to 
unrestricted slaughter.” 


Left Over from the War 


LISE most European cities, Paria 
‘mounted numbers of sirens’ during 
the war in order to sound warning of im- 
pending airplane raids. What is to be- 
come of the sirens, now that the war is 
over? 

The officials of Paris are thinking of 
distributing them among French villages, 
where they’ are to serve as fire-alarms. 

‘American papers please copy. 


The Elephant’s Future 


‘HE clephant is an animal that is 

‘extinct, in a sense, and doesn’t know 
it. He belongs to a past geological age. A 
knight in clanicing armor on Main Street is 
‘no more of an anachronism. 

If Africa continues to develop as rap- 
idly as it has been doing, its elephants 
‘will soon be reduced to the status of curloei- 
ties, like the American Bison, with the 


difference that the bison can be more 
easily kept in captivity than the elephant. 
It has become necessary to destroy a 
herd of about two hundred elephants in the 
‘Addo Bush Forest Reserve South Africa), 
‘a herd that was the last remnant of 2 
variety thet once roamed all over southern 

Africa 
‘The immediate cause of this was the 
opening of Addo Bush to agriculture by: 
irrigation projects. Since the elephants 
‘would not behave, and since their confine- 
ment would have entailed the building of = 
thirtecn-mile fence at cost of $109,000 
jon of & water supply, they 


About a Roomful of Air 


NOVELISTS and poets use the air. as 
a symbol of i ight as 
fir" “as thin aa air”—how many times we 
have read the phrases 

‘When next we meet « novelist, we'll ask 
him whether he could carry 2 roomful of 
air if it were compressed into & dress-suit 

‘Of course he witk boast of his ability to 
dogo. And then we will hold this novelist 
up to scorn and snap our fingers under 
inis nose and say, "That for your know!- 
edge!” 

Air weighs seventy-five pounds a thou- 
sand cuble feet. A room that measures 
twenty feet long by ten feet wide by 
twelve feet high contains one hundred and 
‘eighty pounds of ai. 


ANew Use for Ticket-Holders 


HOSE” flexible 
holders with 


‘The "job ticket, 
piece of work through a factory, and which 
constitutes a record of machine operations, 
is one mass of oily smears when it reaches 
the end of its journeys, despite the "Keep 


which travels with « 


Clean” notics printed on its face. 
Now the job ticket travels ina holder 
with a celluloid window and arrives at the 
accounting, office with a reasonably elean 
face. 
‘Try it in your factory. 


In Praise of the Peanut 


“THE peanut used to be regarded merely 
‘as a trimming for the eireus. "Since 
the war it has become a valuable food 
product. Salad olls, uleomargerine, soap, 
and cooking compounds are now made of 
Peanuts. 

‘One company timidly experimented with 
a carload of peanuts ton years ago; now it 
‘consumes annually three hundred carloads. 
Last yoar twelve Southern States planted 
peanits on 1,251,000 acres and sree a crop 
‘worth $80,000,000. A peanut-grower used 
to throw up ‘his hat 
received a dollar a. bushs 
fand hays when $2.50 is offered for a choice 
crop. 

‘The Department of Agriculture is now 
making scientific studies to discover the 
Dest varieties of peanuts for particular pur- 
poses and to develop the best marketing 
ystems. 


The Carnage of Peace 


JF the 2,000,000 Americans who went 

to France to fight, 56227 were 
killed or died of their wounds. “More than 
200,000 were wounded. 

Ta the same period of nineteen months in 
peaceful America 126,654 men, women, and 
children were Killed, and’ mare than 
2,000,000 “were 20 seriously injured by 
faccident that they lost more than month's 
time or were permanently disabled. 

‘Where is the man who started the safety 
iret movement? 


Air Studies of the Ocean 


R. VOLMAT, a French scientist, 

recently exhibited in Paris a series 
of photographs taken from a seaplane, 
which prove that in order to find out how 
deep the ocean is, you have but to fly up 
into the air. Depths can be gaged by 
studying the photographed tints of the 
water. Whether the bottom is sandy, 
muddy, rocky, oF granitic ix easily deter- 
mined. 

From which this French scientist con- 
cludes that aerial photography may be 
‘employed ax an ald to navigation by 
revealing the character of the waters that 
fringe a country’s coasts 


Mixing Paint by Air 


MOST factories use whole poots of 

paint. Kept in a tank, -paint 
settles. Tt must be stirred from time to 
time, generally by sheer muscular effort. 

In one Western factory a resourceful 
workman hit on the plan of mixing paint by 
air. The paint was kept in barrels, and in 
‘each barrel there was a wooden paddle. By 
connecting a pneumatic reaming tool with 
the paddle-shaft and turning on the air, the 
paint was thoroughly churned up. 


Keeping Fruit Fresh a Ye: 


RESERVING 
eateoha or ea 


fruits witkout sugar, 
7 It is hard to be 
Yet the food ministry of France 
process for performing the 


preserved by washing them thoroughly 
End sealing them hermetically in a jar filed 


He claims that fruits can be 


With sterile water. 

‘There must be no air in the jar or the 
‘xater. Fermentation ts sure 19 set up if 
air is present. Delicate fruits, such as 
strawberries and apricots, have been kept 
for a year by Protessor Bertrend. 


Bad for Rats 


ULPHITE liquor is the bane of the 
paper-maker. What shall be done 
with it? Municipalities object to having 
it turned into streams. It kills fish and 
pollutes the water. The chemists have 
‘been making suggestions about sulphite 
liquor for years, but it seems to be cheaper 
tolet it run off than to carry them out 


e 


Vopular Science Monthly 


Alcohol is one of the products that can 
be obtained. More curious is the fact that 
‘the liquor contains substances that act as a 
protection against rats. Added to artificial 
‘stone made from marble cement, it pro- 
duces a product of great strength. Clayey 


bout when milk of lime is mixed with the 
Tiguor and the loam or clay is stirred in, the 
result Is a material out of which strong 
bricks ean be made, 


Gassing the Criminal 


A LONE nearo, barricaded in a Balti 
‘more cellar, recently held at bay two 
hundred policenien for three hours, Dr, 
Robert W. Wood, of Johns Hopkins. Uni- 
versity, promptly’ comes forward with the 
suggestion that tear gas could be used with 
00d effect in such situations. 

“Such agus," he assures us, “could have 
been projected into the cellar by” the 
simple act of throwing” (presumably in a. 
hhand grenade). Th» man behind the 

ricae would be temporarily blinded 
sand his shooting aim destroyed. A pre- 
liminary dose of snevzing gus would make 
hhim reveal his location. 


Read Your Own Meter 


UR faith in humanity, somewhat 

battered after the events of the Pence 
Conference, has been partially restored by 
the news that in the far West some of the 
power companies will Iet you read your 
meter, and take your word for it that the 
reading is truthful. 

‘A post-card is left at your house by the 
trusting company. You return it with 
‘your reading, whereupon you receive a bill, 
which you pay by check. ‘The practice hus 
‘been adopted chiefly in the rural districts. 
‘The companies maintain that the problem 
of accounting is simplified, and that there 
are few complaints of overcharges. 

‘To make alwolutely sure that the Muen- 
cchausen in us does not assert himself the 
ccompanysends out a meter-reader in the 
spring, just at the time of year when the 
imagination is most riotous, 


Why Timber Roofs Rot 


“THE Sinber roofs of weavingsheds, 
paper-mills, and finishing works have 
been rotting away alarmingly. To find out 
why, F. J. Hoxie, who seems to be an 
Inquiring factory inspector, made a special 
study that is illuminating. “He finds that 
moist air gives the wood-rotting fungi 
their chance. Sometimes us much as fifty 
tons of water is evaporated in a day in a 
textile-finisbing mill. 

Mr. Hoxie discovered that wherever the 
wood is dried by steam-pipes or other 
zmeans the fungi have no ehance, but that 
‘here the steam-pipe ends the wood shows 
‘signs of decay. 

‘The remedy is obvious. Prevent the 
‘escape of the heat, says Mr. Hoxie, In- 
crease the insulation; use steam-pipe 
covering for drain-pipes and heavy plank 
for ventilator-openings; stop the moisture 
from penetrating the roof plank. 
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Mail Bags in the Making 
They’re fashioned so stoutly 
so that letters can’t escape 


Grain-Dust Explosive ? 


¥ you do not think that grain-dust 
Tie'ts ‘explosive, or rather ‘com 
ibustible mixture, just come and wit- 
ness the demonstration given by the 
United States Department of Agri- 
culture, A miniature and portable 
grain elevator has been constructed to 
illustrate how grain-dust explosions 
can take place in elevators where dust 
has been allowed to accumulate. 

‘By means of a hand bellows a table- 
spoonful of dust is blown into the 
little elevator, in one end of which a 
small lamp is burning. The dust 
cloud is ignited by this flame and the 
finely, divided, eombus- 
tible particles flare up 
instantly, and with the 
expansion of heated ais 
the explosion takes place, 
Inthe miniature elevator 
the heavy paper covering: 
‘over the top where the 
force of the explosion 
was started, is blown off. 
Without this escape 
valve the elevator would 
fare somewhat in the 
manner of the large ele- 
vators which have their 
roofs and walls demol- 
ished by the ignition 
of grain-dust inside, 
Occasionally in the ex- 
periments charges of 
dust slightly too large 


have been used, and the galvanized 
iron miniature has burst. Bolts ex- 
tending from side to side have been 
put in to prevent recurrence of such a 
disaster. 

The whole experiment is proving 
aan effective means of teaching the men 
in the grain-handling plants the dan- 
ger of allowing dust to accumulate. 
‘The extent of damage that may result 
from dust explosions is shown by the 
serious explosions which oceurred in 
a period of only four months, here 
and in Canada, Five explosions 
caused the deaths of seventy people. 


Watch It Flare 


Fopular Science sonny 


A small pulvanized iron grain 
levator’ serves as a model 
to experiment with "com: 
Dustible mixtures of grain. 
dust and” air. Wate” the 
sheet of paper fastened over 
the top’ of the structure 


‘There, she's off! The table 


spooniul of grain-dust blown, 


‘experiment is useful in teach= 
ing the men in grain-handling 
plants the danger of allow: 
Ing grain-dust to accumulate 


This Telescope Is Built to Discover Comets 


OMETS appear suddenly out of 

the obscure depths of the night 
and the observer who first catches 
sight of a new comet is quick to tele- 
graph the news and claim the diseov- 
ery. There are astronomers who 
on every clear night search the 
heavens patiently, hoping to add 
one of these erratic wanderers to 
their list of discoveries, To at- 
tempt this search through an ordi- 
nary telescope tires the eyes be- 
cause of the strained position of the 
head when using a refractor. Com- 
fort is an important consideration 
in careful telescopic observation. 
With tired eyes and a strained neck 
the observer might not ‘recognize 
the faint wisp of light which often 
ig all that characterizes a newly 
arrived visitor. 

“Sweeping for comets" is made 
convenient by a telescope so ar- 
ranged that the observer can look 
through the eyepiece _ without 
changing the position of his head. 
As though peeping through a little 
circular window he sees the starry 
fields of the sky. A slight motion 
of the telescope brings other re- 
gions into view. The motion can 
be easily controlled by turning a 


wheel, much in the manner of guiding 
an automobile or piloting an airplane. 
In the tip through the starry depths 
of night, wandering among stars too 
faint to be eaught with the naked eye, 


Dr. Metcalf looks for comets with this 
convenient “comet-sceker.” He 
fasily turn it in the direction desired 


os 


the astronomer ylimpses a mere speck 
of luminosity. He studies it eare- 
fully. Then he looks at his catalogue 
of nebulae to make sure that this ix 
not one of those evasive bodies remote 
in the distance of space. 

Not finding it to be a nebula, the 
observer reads the position angles 
of the stranger, then he watches it 
patientiy for thirty minutes or sev- 
eral hours. Comets that are re- 
mote from the earth do not appear 
to move very rapidly. The slight- 
‘est indication of change of position 
with relation to the nearby stars 
‘will at once proclaim the body to be 
either a comet or an asteroid. If 
it is decidedly nebulous in appear- 
ance, the chances are that it is a 
comet. 

Rev. Joel H. Metealf, of Win- 
chester, Mass., has devoted much 
ime to the pursuit of astronomy. 
He has successfully attempted the 
difficult task of making several re- 
fracting telescopes. The 16-inch 
doublet now used at Harvard Col- 
lege is an example of his skill as an 
amateur telescope maker. During 
a vacation at Camp Idlewild, South 
Hero, Vermont, Dr. Metcalf dis 
covered two comets in one week. 


What Is There in Telepathy? 


Let us consider the evidence for thought transference 


‘OU do not believe in telepathy? 
‘These lines that you are reading 
—I have written them. You 
understand their meaning. ‘Then, it 
seems, I have been successful in trans 
mitting thought from my mind to 
yours, have I not? 

Ah, you say, that is different. ‘Tel- 
‘epathy means direct thought transfer- 
ence, without words actually 
spoken or written, 

But is that so different? 
You think that words are the 
essential element in actual, 
bona fide thought communi- 
cation. ‘Think again. Are 
words really so fundamental, 
or is there something else 
more basic involved? If it 
really is just a matter of 
words, then, for example, 
what thoughts do these words 
gonvey to your mind: 
rarina cudyaty antaralma”? 
Gibberish? No; Sanskrit 
for: "The conscience ean no 
bbe washed clean with wat 
‘You say, "Oh, well, of course, 
1 do, not understand San- 


Very well. Words alone 
are not sufficient. ‘There 
must be something else 
something more essential 
there must be wnderatanding. 
Or, to put it a little differ- 
ently, your mind must be 
attyned to the language and 
the thought of the speaker. 
You must have learned the 
language, and if the thought 
is presented in writing, you 
must also have learned to 
read, And what is this proc- 
ess of learning but the attuning of 
your mind to certain stimuli, so that 
it responds to them as the strings of a 
‘musical instrument respond to certain 
notes? 

After all, the only thing that words 
can do is to create in us a frame of 
mind more or less closely similar to 
tha of the speaker or writer who has 
framed them. As for the question how 
words accomplish this, if you ean shed 
any light on this, you are wiser than 
most men, And as long as we are in 
complete ignorance as to how words 
do this, what logical grounds have 
we for the contention that the same 
thing cannot be accomplished with- 
out words? 


1 Accepting Things on Faith 


Perhaps your answer is: “Well, T 
may not be able to explain trans- 
mission by words any more than 


By A. J. Lorraine 


thought transference without words; 
but, anyway, I am familiar with the 
first,and havenever observed the latter. 


When I do, I shall begin to believe it.”* 
Have you ever seen the rings of 


Saturn? “If not, do you doubt their 
existence? No?’ Then you are relying 
on the evidence of others. Now listen 
to the evidence of some who tell us 
their experiences of thought transfer- 
ence without speech or any of the 
ordinary channels of communication. 


Mrs. Green's Strange Dream 


‘Thought transference may be spon- 
taneous, or it may be experimentally 
provoked. Spontaneous thought trans- 
ference is no doubt usually more dra- 
matic; on the other hand, experi- 
mental thought transference is more 
convincing as evidence, since the con- 
ditions of manifestation ean be accur- 
ately controlled. 

Examples of spontaneous thought 
transference are innumerable. Many 
persons have experienced it in theirown 


lives, and it is safe to say that every 
adult has heard, on testimony deemed 
trustworthy, evidence of cases among 
his near relatives and friends. As an 
illustration I may quote the following 
example given by Dr. Joire, Profes- 
sor at the Psycho-Physiological In- 
itute of France. The account of the 
occurrence is given in the 
words of Mrs. Green herself, 
who experienced it. She 
writes: 


Lxaw two respectably dressed 
women driving « vehicle like a 
mineral-water cart, ‘Their horse 
stopped at a pool to drink: but 
ts there was no footing he lost 
hhis balance, and in trying to 
recover he plunged right in. 
With the shock the two women 
stood up and shouted for help, 
and their hats rose off their 
and as all were going 
turned away erying and 
Vas there none at all 
to help them?” Upon whieh I 
awoke, and my husband asked 
me what was the matter, Tre 
lated the dream to him and he 
asked me if T knew the women, 
Laaid 1 did not, and that I 
thought I had never seen either 
of them, 

‘The following third month T 
got a letter and a newspaper 
from my brother in Australia, 
Jetting me know the sad trouble 
which had befallen him in the 
Toss, by drowning, of his 
daughter and her companion. 
My niece was born in Australia 
tand I never saw bi 


‘The account of the acci- 
dent given in the newspaper 
that accompanied the letter 
tallied in every detail with the scene 
of the dream. 


Picking the Right Card 


‘Thought transference of this kind is 
commonly connected with scenes of 
distress, and often of sudden death. 
‘The conditions for transmitting im- 
pressions from one person to another 
in this way are therefore, as a rule, not 
within the control of the persons ¢om- 
municating. There are, however, on 
record, some instances in which a per- 
‘son has deliberately willed to appear to 
others, and has suceeded in his pur- 
pose. "A case of this kind is quoted by 
F.W.H, Myersin his “Phantasms ofthe 
Living.” The apparition was seen by 
two persons at the same time, so that: 
the phenomenon would seem to be not 
wholly subjective. 

Of the more definitely experimental 
controlled thought transference, the 


first example that comes to 
mind—not a good example, 
as we shall see presently — 
is that of the well known 
parlor game of guessing 
eards and performing sim- 
ilar tricks by “thought 
transference.” A number 
of cards are iaid out on the 
table. The company 
selects one card for the ex- 
periment. ‘The person who 
is to guess it is out of the 
room. He is then brought 
in (blindfolded, if desired; 
this makes no difference in 
though it may 
be helpful to him in keep- 


tracted). He 
can reach the card, and some person 
acquainted with the choice made by 
the company takes hold of one of his 
hands, leaving the other free to pick 
the card. The agent (the person 
Knowing the card) concentrates, his 
thoughts on the eard selected. The 
pereipient (the, person who is to pick 
the card) makes his mind a blank, as 
far as possible. When he feels that the 
right moment has come, he puts out 
his hand and picks up a card. Not all 
Persons are adapted to this trick, but 
with a suitable pair a considerable 
number of successes can be scored, 
although both agent and_pereipient 
are quite unconscious of having com- 
municated by any kind of signals, 


Scientifically Conducted Experiments 


Experiments of this kind, in which 
there al contact between agent 
and pereipient, are quite inconclusive, 
and cannot be regarded as in any way 
evidential of direct thought transfer- 
ence without intervention of recog- 
nized physical agencies. For it has 
‘been conclusively shown by psychol- 
onists that a person may be guided in 
his selection by stimuli too slight to 
rise to his conseiousness, but neverthe- 
eas capable of influencing his actions, 
‘The percipient can thus receive hints 
from the agent—by involuntary mus- 
cular pressure or twitchings of the 
hand—without either of them being in 
the least aware of the fact. 

But there are many examples on 
record of thought transference without 
contact, The stage performances of 
professionals in this direction we may 
leave entirely out of account, since it is 
well known that most, if not all, of 
these depend on an ingenious code of 

als cleverly disuised in the man- 
ner of putting the question, “What is 
this T hold in my hand? “The num- 
ber?” ete. If no words are spoken 
there is still the possibility of other 
modes of signaling, of collusion, and of 
trickery of all kinds. 

‘An entirely different order of evi- 
dence comes from experiments con- 
ducted along scientific lines by com- 


petent and trustworthy persons. Some 
of the results so obtained are most 
striking, and, at first sight at any rate, 
conclusive. So, for example, the agent 
holds a pad of paper, on which he 
draws a simple diagram. The per- 
cipient, so placed that it is impossible 


th made by Thompson “when he felt Uke Gifford,” 
he had never seen, Below is one of Gifford's paintings 
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for hjm to see the drawing, 
presently sketches on an- 
other pad the impression 
received telepathically 
from the agent. In a con- 
siderable number of cases 
there is found to be a more 
orless marked resemblance, 
sometimes practical iden- 
tity, between the two draw- 
ings, as the reader can see 
for himself in the illustra- 
tions reproduced from an 
actual series of experi- 
ments, 

At first sight the evi- 
dence of such a series of 
experiments, in which sue- 
ceases sometimes approach to close 
upon a hundred per cent, seems most 
convincing. But two human beings 
have taken part in the experiment, two 
‘members of the same biological species. 
We are all built very much on the same 
plan. There is the old joke about the 


Gilford’s former studio he found « painting 
Gifford duplicating one of his own. 


Betws: gatate ae hee shown 


July, 


spiral staircase. Ask anyone who has 
not already been a victim to this harm~ 
ess joke: ‘What is a spiral stairease?”” 
In nine cases out of ten he will motion 
‘with his hand, and say: “It is a stair- 
case that winds this way,” or words to 
that effect. Under similar cireum- 
stances we all do very much the same 
thing. So, if two people draw a few 
simple diagrams at random, the 
chanees are that good propor- 
tion of them will be very similar. 
It looks like thought transfer- 
ence, but it is merely the similar 
working of two similarly con- 
structed machines—so the skep~ 
ties say. Lieutenant-Colonel 
Le M. Taylor, however, has 
shown, to his own satisfaction 
at any rate, that the successes 
obtained far outnumber what 
might be expected on Professor 
Sedgwick Minot's theory of 
chanee combinations due to 
similarity in the human make 
up. 


Chance or Telepathy? 


Can coincidences account for 
strange cases of telepathy? In 
‘the case of Mrs. Green’s dream 
of the drowning of her niece, for 
example, was it purely chance 
that this should have oceurred 
just ut the time of the neeident? 
Improbable to the point of 
being impossible, you will say. 
But do not forget that highly 
improbable things are happen- 
ing every day. A notable ex- 
ample of this formed the sub- 
Jeet of a law-tuit some years 
‘ago, "An English magazine 
called the Rocket had offered a 
prize of $5,000 to the person 
who should guess correctly the 
number of male and female 
births, and the number of 
deaths in London during the week 
ending December 11, 1897. A buteher 
of the name of John Henry Hall made 
252 guesses, including one that turned 
out to be correct, as follows: Births, 
male, 1,244; female, 1,245; deaths, 
1,866. (Incidentally, he won his suit.) 
Tt has been estimated that the chance 
of making a eorreet guees in 252, in this 
ease, was one in 1,740,000. Yet the 
‘event occurred. Many other examples 
of equally unlikely things happening 
fare on record. 


\Q20) 
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‘Miss Birchall drew a corkscrew curve. 
‘Mist Ralph looked ot them and said 
he seemed to see a lot of moving rings 


inal drawings: 


It must, indeed, be admitted that 
most extraordinary coincidences do 
happen, and are even comparatively 
frequent. Naturally, if such a co- 
incidence happens to relate to an event 
of great personal significance and 
strong emotional anveal to us, such as 
the death of a near relative, the occur- 
renee remains indelibly fixed in our 


‘memory, while less striking examples, 


equally common, but without personal 
appeal, quickly fade from our recollec- 
tion. ‘This may lead to an impression 
that there is some causal connection 
between a dream, or a presentiment, 
and some event to which it appears to 
relate; when, in point of fact, there is 
nothing but 'a coincidence involved. 
‘The volume of evidence of remarkable 
occurrences of this character that 
has been collected, however, makes 
this explanation ‘appear decidedly 
strained. 


The Thompson-Gifford Paintings 


Inasmuch ax telepathy does not 
appear to depend on the ordinary 
physical action of our senses, some 
investigators of psychic phenomena 
(among them Sir Oliver Lodge and Dr. 
Hyslop), have held that it is a mode of 
communication that opens the door 
for intercourse between living people 
and the discarnate spirits of the de- 
parted. Of the evidence adduced in 


« 


‘agent 
to "the right, those. of the percipient 


support of this thesis, one of the most 
markable instances is the Thompson- 
Gifford e: 

A certain Frederic L. Thompson, a 
goldsmith, was suddenly and inex- 
plicably seized, one summer, with an 
impulse to sketch and paint’ pictures. 
He was an uneducated man, with 
no art training. As an engraver he 
showed, however, a certain native 
talent for sketching. 

With this impulse to sketch 
came a disinclination, a nausea 
for his regular work, whieh ulti- 
mately rose to such a piteh that 
he became unfitted to attend to 
his business. He had had a 
very casual acquaintanee—two 
or three meetings and only « 
few words spoken—with Robert 
Swain Gifford, the artist, some 
years before, "Now, there were 
Strange things about Thomp- 
son's painting. He used to say 
that when he was sketching 
he felt that he was Gifford, He 
would remark to his wife, 
ford wants to sketch.” 


Tn 
point of fact, Gifford had died 
about six months before, though 
‘Thompson was unaware of this, 


Dead Artist's Work Duplicated 


Meanwhile Thompson was 
recording on canvas the visions 
of landscapes that haunted him, 
In July, 1907, having mean: 
while heard of the death of Gif- 
ford, he decided to visit the 
home of the artist and the 
scenes of his activities. Judge 
‘of his consternation when, on 
entering the abandoned studio, 
he found himself fuce to face 
with a painting by Gifford, 
practically a copy of one of his, 
‘own sketches! As this sketch 
had been placed in the hands of 
Dr. Hyslop in New York, these extra- 
ordinary facts are established on 
incontrovertible evidence. 

‘There was other evidence of the 
same character, all pointing in the 
same direction, that Thompson's 
activity was directed by another per- 
sonality, that of the deceased artist, 
Gifford. 

What are we to think of these 
strange reports that come to us from 
persons of high repute? It is hard to 
say. ‘The correct attitude seems to 
be that,of the open mind. 
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Clamping Down Cloth 


HE old method of holding » numb 
layers of cloth to be euk was 

heavy iron weights “upon. them, 

iy now an invention that not on 


carry each an arm which holds a connect 


rod and a blade to which are attached 
‘An 
Automatic counter is attached to the 


plungers that firmly hold the cloth. 


bracket platform. 


‘The clamp is screwed to the table and 


the counter is set at zero before using it 


Use a Vacuum Cleaner 


DID you ever try to clean typewriter? 
You get along beautifully ax you 
dust off the top, but when you try to xo 
beneath the aurface your troubles begin. 


Your brush, be it long and thin or 
short and fat, won't reach all the hidden 


‘A vacuum cleaner will help you out. 
{It will suck up all the dust and bits of 
paper that cling so persistently. The 
best attachment to use for this purpose 
is the thin flat one known as the mat- 
trons attachment. 


of 
put 
There 
holds 
th firmly but also counts the layers 

‘A metal base is clamped to the cutting 
table, and upright brackets on exch end 


Poor Butterfly! 


“THE bards do sing of poor Butterfly, 
the Japanese maiden, but none of 
them think of singing about the poor 


butterflies above. Their lives were sacri- 
ficed just to decorate some fair lady's 
serving tray. 

‘The butterfly wings are placed under the 
lass top and are practically airtight. 
But should the tray receive rough treat= 
ment, the wings would crumble and the 
centire effect be ruined. Insect decoration 
‘becomes more and more popular. Recent- 
ly s German made a crown of bugs, 


A Gasoline Broncho 


tock show held in Denver, Col, 
je was used as an added attraction 
in the hurdle-jumping contests. Much to the 
‘surprise of the horsemen, it showed extra- 
ordinary jumping powers. | With the greatest 
‘eaue the car leaped eighteen feet through the air, 
clearing the five-foot hurdle li 

To add to the effect, a papier mache horse's 
head was attached to the front of the ear and a 
long rope tail at the back of the machine, while 
the driver of the automobile was attired in 
jockey’s uniform of racing silks and cap. 

"The feat was repeated several times during 
the show. 


A Mastodon Souvenir 


“THE ancestor of the elephant, the 
rmastodon, ages ago roamed wild 
through the Forests of Kentucky; it ls cer 
tain that he did, for once in a while b 
are dug up. The latest and large 
a huge tusk of solid ivory, a foas 


weighing 156 pounds and 9 ounces, 
It is 6 feet 10 inches long and was un- 
earthed by a steam shovel at Ludlow, at a 
depth of 85 feet, ina gravel bank. A foot or 
more is missing from the thick end of the 
relic and probably 9 inches are lost from 
the sm: 
venir of “elephant-days 


fd, but the tusk is no small aow- 
"in old Kentuck 


New Typewriter Clamps 
“THE, typewriter below looks like an 


‘ordinary typewriter, but it isn't. Tt is 


‘equipped with vastly’ improved "paper 


clamps “which are mounted slidably 
with relation to the scale bars at the 
ssde front of the platen’’—so the patent 
paper tells us. 
Tn other and more simple words, the 
clamps that hold the paper down are 
that they may be pulled back 
paper and automatically locked 
in place when the typist wishes to correct 
fan error. 
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Training Aviators With 
Terra Cotta Bombs 


BOMBS of tow explosive force 
‘made of terra cotta, and loaded 
with black powder and. shotgun 
ammunition, ‘have recently "bee 
brought into service at Rockwell 
Aviation Field, San Diego, Cal, for 
‘raining United States miliary avis- 
tors, 

‘These practice bombs 
havelittle destructive force. 
‘They are loaded with just 
enough explosive to burst 
upon striking the ground, 
producing a dense column 
‘of smoke that enables avia- 
{ors lying as high as 20,000 
feet to observe their contact. 


Here Is Still Another Way 
to Fool the Fish 


“FJOW delicious that looks!" Mr. Fieh 
remarks when he sees an attractive 
chiect floating by. Indeed, it almost 
looks like another fish, one just the right 
size for a good meal. So 
Mr. Fish makes a lively 
leap toward his victim. 
He takes a big gulp, and lo! 
he is caught upon the 
metal hook that dangles 
below the eolored body of 
the “fish.” 

‘This artificial bait has 
two revolving propellers. 
As the line drags it on the 
‘water these little wheels 
turn, and give the object a 
semblance of life. 


x Sliding Down the Neck of Dog’s 
Head Rock 


NOW Is unknown in western Australia, but the 
boys of Albany, a seaport on the southern end of 
Australia’s most westerly state, have in their town a 
slide and natural curiosity combined which helps make 
up for the lack. It is a huge rock, called Dog's Head 
from its remarkable resemblance to the head of a great 
mastiff, ‘The height of the head is about twenty feet, 
and the length of the head from the tip of the nose to 
the base of the neck is thirty feet. It is the 
neck that the Albany youngsters use as a slide. 
‘The rock shows signs of having been worn 
away by water action in earlier geol 
periods, and Inter erosions completed the 
‘work. In the picture the boy's eap has fallen 
Into the right spot to give a realistie appear 
ance of an eye. 


Bidding by Push-Buttons at Auctions 


HE bustle and noise attending an auetion do not meet the 
approval of the easy-going Dutchman, so in Holland there 
in n quiet electrical method of conducting auetions. Every bid- 
der receives a number, and must take a seat marked with the 
‘same number. On the stand of the auctioneer is a dial with = 
pointer indieating prices of the sale. ‘The tablet bears as many 
numbers as there are seats in the hall, and each number is elec- 
trically connected with the weat earrying the corresponding 
number. 
‘When the prospective purchaser sees a price to his liking on the 
dial, he presses a button on his chair and the pointer stops, 


It Pays to Advertise—Proved Again 


ANYONE sho doubts the value of advertising, take heed 
A German who owned « cigar store found busines very 
dull; whereupon he covered the entire front of his store with 
cigar-boxes. "Immediately his business increased enormously. 

He had to hire extra help in order to handle the erowd. Hardly 
‘a cigar smoker in town could resist the appeal of the empty boxes; 
that town, by the way, was Bremen, 

Recently the owner of a drug store filled his show-case with 
powder-pufls because he had too many in stock: there we 
feral new powder-pufls in action that night. It proves again the 
ower of suggestion and how it pays to advertise. 
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This Bank Lends Radium 


ADIUAL is very precious, 
since it is both searce 

and expensive. Yet it is 
greatly needed in hospitals 
for the treatment of cancer 
and similar diseases. 

‘There has recently been 
‘established a radium bank, 
which will be conducted just 
as if it were a regular bank 
Radium is deposited in it, 
and lent to doctors or hos: 
pitals at a regular rate, 
‘The first deposit of radium 
is shown in the picture, Tt 
is valued at five hundred 
thousand dol 

Hospitals that heretofore 
were unable to buy radi 
ill now be able to borrow i 
‘The new source of supply will 
make its use more general 


Its Edges All Curve 


ANEW type of violin hae 
een invented which 
has only rounded or curved 
‘edges. . While generally con- 
forming to the dimensions of 
an ordinary instrument, the 
novel violin is made so’ that 
the top and bottom come 
into direct contact by a 
curve at the sides. It is 
claimed that this greatly 
improves the tonal quality 
and renders the ‘instrument 
stronger than it would be if 
straight aides were used 
‘Thechin-rest for the curved 
body has to be specially 
arranged, and the clever com- 
bination ‘of a chin-rest_and 
tall-piece is the result, “Mr. 
John TT. Anderson, of North 
Carolina, is the inventor. 


Short Telephone Booths 


VERY time you telephone from ¢ 
booth you feel sorry for Aida, who 
‘suffocated so nobly with her lover. 

But there has been invented a booth 
{in which you do not suffocate; neither do 
your words get out. The booth reachs 
just below your waistline. You pull a 
cord and the booth enfolds y’ 


When the Drydock “Goes to Drydock” 


DRYDOCK'S life is nothing but worn out and needs repair itself. Then located at Hoboken during the war 
‘one repair after another. It is it visits another, larger drydock, and for and did its bit nobly. 
always taking in erippled ships and a while receives the eare and attention But when the war ended, it was badly in 
making them whole a After years it had always given to others. Below need of repair. It was towed down the 
Of this sort of work, the drydock is all you see just such a drydock, It was river and is visiting a brother drydock, 
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Now the pendulum is swinging back. 
From no wires at all, Major-General 
‘Squier is leading engineers to the use 
of a single bare wire between stations 
asa guide for the radio waves. Along 
this wire he proposes to guide, not a 
single message, but simultaneously as 
many as forty different messages. 
Multiplex guided wireless is the next 
swing of the pendulum. 

But the General 
doesn’t care whether 
the uninsulated wire is 
above ground or below, 
or even under water. 
Hence his method is 
applicable to trans- 
‘oceanie communication 
—not only telegraph, 
but telephone. He has 
tried it out over short 
distances, between Fort 
Washington in Mary- 
land and Fort Hunt in 
Virginia, and also at 
one of the Signal Corps 
stations in New Jersey. 

It looks like a marvel that one wire 
can guide forty different telephone 
conversations without their mutual 
and destructive interference. To the 
radio engineer, however, this part of 
his scheme is commonplace. 

In ordinary land-line telephony the 
transmitter varies a current that comes 
from a battery, and that would other- 
wise be perfectly steady. It makes 
this current increase or decrease in 
response to the motion of the dia- 
phragm of the transmitter, and hence 
euuses similar variations ‘in the re- 
celver diaphragm. But in radio the 
current that the transmitter dia- 
phragm varies, that is, modulates in 
accordance with the voice, is not a 
steady curront at all. It is a specially 
generated current, which increases and 
decreases alternately, but at an enor- 
mously high rate, thousands and in 
some cases even a million times a sec- 
ond. Such an alternating current 
varies too rapidly to affect 
the receiver diaphragm, 
and, even if it did, it 
wouldn't make an audible 
sound because the human 
‘ear can’t detect sounds 
from drums that are vi- 
brating faster than twenty 
or thirty thousand times 
a second. 


single line. 


How “Wired Wireless” 
Works 


What counts, in the 
ease of such a’ high-fre- 
quency alternating cur- 
rent, is the “effective 
value,” as it is called; that 


can be sent each way a 


and the like work just as well in an 
office building having a direct or steady 
current supply as in a village house 
where the current is alternating. The 
thing that counts is the effective value 
of the current, and not its alternations. 
In the same way, the rapidly alternat- 
ing current of radio practice is just as 
good for being modulated by the voice 


Wireless Messages by Wire 


Major-General George O. Squier, of the United 
States Signal Corps, sees no hope in developing 
cables and telegraph lines. Only one message 
time over a, submarine 
cable, and the insulation’ costs from’ $1,500 to 
$2,000 a mile. 
wireless with telegraphy and cabling. In this article 
we tell you how he would use bare wires to send. 
wireless ry Dneteeeee forty of them at once over a 


He has invented a system com 


». EDITOR. 


as is the. steady current of early wire 
telephony. 

‘There are also many different de- 
vices—or radio detectors, as they are 
called—that, like electric heaters, 
respond, not to the rapid alternations 
in the current, but only to relatively 
slow changes in its effective value. 

The vacuum valve (a kind of electric 
lamp) is the most justly famous of all 
the detectors, and is the ultimate prise 
of every junior wireless amatour, whose 
pocket-book compels him to tise the 
less efficient and older style “crystal 
detector,” which consists of a metal 
point resting on a galena crystal: Such 
a crystal device will pass eurrent most 
efficiently only in one direction and 
practically not at all in the other 
direction. What flows across the con: 
tact points, then, from a source of 
high-frequeney current, is merely a 
‘one-way current. Any changes in the 
intensity of the high-frequency cur- 


rent will mean corresponding changes 
in the intensity of the direct or one- 
way current, that gets through the 
detector. It is this one-way current 
that is used to operate the receiver, 
just as in ordinary telephony. 

Such high-frequency currents have 
one enormous advantage over a direct, 


current to carry the telephone message. 


‘This advantage lies in 
the fact that each high- 
frequency current may 
. be separated from all 
the rest by applying 
a principle known in 
the art as “resonance.” 
Just as the trained 
orchestra leader can 
attune his ear to any 
instrument of his or- 
cchestra, and apparently 
be oblivious to all other 
notes, 80 a radio-receiv- 

i set may be made 
selectively sensitive to 
only one of many high- 
frequency currents. 
Just as we distinguish notes of mus- 
ical instruments by their pitch, — 
that is, by the number of vibrations 
‘second that the instrument sets up in 
the air about it,—so the “tuned cir- 
cuits” of radio-receiving apparatus dis- 
tinguish between different. “pitches” 
or frequencies of ether waves, 


Sending Many Messages Along 
* a Single Wire 


ibining 


Over the same wire or through the 
same ether we may send many differ- 
ent ‘currents with their different fre- 
quencies of alternation, and have each 
selected ‘and received only by its own 
receiving circuit. Each of these high 
frequencies may be used to carry a 
telephone message. A multiplicity of 
messages is thus sent through the 
ether without confusion. Of course, 
where two or more sending stations try 
to use the same high 
frequency to carry their 
individual messages, there 
will be interference, 

General Squier put the 
case before the National 
Academy of Science re- 
cently as follows: 

“In ocean  telegraphy 
the elaborateness of line 
construction has reached a 
practical limit. The most 
promising hope of improv 
ing ocean cables is to aban- 
don the present method 
and to start with the bare 
wires in water, using high- 
frequency current.” 

If that dream is real- 
ized, before long we may 


is, the amount of steady 


be able to say to some 


current that would produce ‘Tile 9 task ba Gas of a bedi of te Bettas of Bsns. international “central: 
the same heating effect. eochaneny tee wemematreen eure “Give me Paris, East 
Electric heaters, . lamps, ‘long the wire under the water. Forty can be sent at one tine 238,375. 
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The Latest Idea in 
Flexible Metal Tubing 


SHE considerable use of both 

large and small sizes of flex- 

ible metal tubing for carrying 

oil, fuel and hot air on airplanes 

has resufted in an improved type 

which is now coming into more 

general use on passenger care 

and motor trucks. In ordinary 

tubing, the flexibility is secured 

through the sliding action of one 

strip of metal on that next to it, 

against leakage when 

metal wears slightly is se- 

jeured by inserting a strip of soft 

| if between the two, but 

I) this, too, wears and reaults in the 

Hse tubing losing its gas or water 
Hightaess. 

the new type of tubing, the 

flexibility is obtained entirely 

rough the give of the metal 

Tiself instead of at the seam or 


tempe 
to back 


mpting 


‘The diagram shows the transfer truck 
tracks between the rows of cart 


alls in public garages than in 
other servi uch garages 
1 et that the 


is 20 valuable in even 


space 
smallest garage in oar | 


st be 


‘One Allentown, Pa., garageman has 


solved the problem and in a simple 
manner, by meank of two transfer 
trucks, each running the entire le 

of the building storage space is 
provid ween each of the tracks 
and the walls of the building and for 
44 third row of ears between the tracks 
themselves. 


The joints in the 
tubing are made 
waters und gas-tight 
by being set under 
Xigh-pressure "ma 
chines. This ind 
f tubing 

ry wreat es 


ait 


An Airless Automobile Tire that Will Not Puncture 


HERE is no question about the 
easy riding qualities of the pneu- 


type of axle. 
extend from the wheel hub to the rim 


Rigid tubular spokes 


matic tire for all sorts of vehicles. which is made to fit a clincher tire 


Unfortunately, pneumatic 
tire casings blow out and 
inner tubes puncture. In- 
ventors haye been working 
since the inception of the 
pneumatic tire to produce a 
type of tire or wheel which 
would give the same degree 
of ease in riding as the pn 
matic but have none of its 
puneture or blow-out draw~ 
backs. There seems to be 
no end to the attempts made 
to devise one, but J. Oscar 
Smith, of Moberly, Missouri, 
inventor of the combined 
tire and wheel shown in the 
illustration, has made use of 
new principles. 

‘The wheel is driven in the 
normal manner from any 


casing. Extension members in the 
tubular spokes hold the casing ex- 
tended under spring pressure as shown 

in the cross-sectional view. 
‘The inventor claims that 
the spring support of the 
casing will cushion the ve- 
hicle and load as effectively 
as an air-filled inner tube; 
that the casing will last 
longer than with the ordinary 
tire and that punctures ure 
made a thing of the past. 
‘The last claim is undoubt- 
edly true, since there is no 
inner tube to puncture and 
no compressed air to escape. 
‘The other claims are open 
to argument and the wise 
tire user will consider with 
the ease of riding, the rel- 
ative cost of the tire and 
wheel, its weight and cost 
of upkeep and repair. 
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Change the Speed with Your Foot 


RESIDENT of Brooklyn, Charles A. Marston, has 

patented a selective gear control with but one pedal 
for all speeds, including reverse and service brakes. It 
is designed to eliminate the objectional features existing 
at the present time in the Ford arrangement of three 
pedals close together. 

With this device the operator needs to use only’ one foot 
to make all of the speed changes without removing his 
foot from the single pedal. It does away with the hold- 
ing of the “low and high” pedal in neutral position with 
the left foot, when using the foot brake or reverse with 
the right foot. 

The pedal, being 
free to slide side- 
wise, centers itself 
when released mid- 
way between its lim- 
its of Interal travel 
If it is desired to 
start the car for- 
ward the operator 
would thrust the 
pedal to the left and 
press downward, at 
the same time’ re- 
leasing the hand 
brake. To go into 
high the pedal is let 
Ko which immediate- 
ly centerizes itself 50 
that when it is nec- 
essary to stop the 
pedal is merely 
pressed downward. 


Gear shifting is all done with one 
foot on this Ford which has selec 
tive ‘gears and a sliding pedal 


California police look for stolen cars from 
this roadside station and thefts are rediiced 


To Catch Automobile Thieves 


N California, automobile thefts have become so 

common that special thief-catching stations 
like the one shown herewith are being erected on 
the outskirts of San Francisco. 

Each station will be connected with the head~ 
quarters police station by telephone and as soon as 
an automobile theft is reported, details of the cur's 
make and style will be furnished to the men in 
charge. All cars of the same make as those reported 
stolen will be stopped and inspected, and the in- 
nocent motorist’s good-nature may be sadly taxed. 


Loads a la Carte from a Motor-Truck Body 


NE of the greatest items of cost 

in laying concrete highways is the 
coat of the manaul labor in handling 
the sand and crushed stone from the 
points where they are dumped to the 
chute of the concrete mixer. Because 
these materials are usually dumped on 
the ground as near as possible to the 
mixer, wheelbarrows must be used to 
carry ‘them to the mixer chute. The 
ratio of the mix is also done at the 
same time, a certain number of wheel- 
barrows of sand and stone being used 
to some set number of bags of cement. 


This process is wasteful in that more 
labor is required to clean up after the 
mixer has moved ahead in the pro- 
gress of the work. 

The above is the old method of 
doing the work. The newest way is 
to employ a special compartment 
motor-truck body which dumps its 
measured loads of mixed sand and 
stone directly into the mouth of the 
mixer chute and thereby does away 
with all handling and measuring and 
the labor of cleaning up. This new 
body forms the most interseting part 


‘of a special highway construction 
truck now offered by a New York truck 
manufacturer. When the truck is 
desired to carry machinery and the 
like, both sideboards and body tail- 
gate, together with the compartment 
division boards, may be removed to 
provide a flat platform body. 

There are five crosswise division 
boards hung from rods supported at 
the ends on the top of the body sides. 
Each board is held in position by three 
vertical plunger rods whose bottoms 
extend into holes in the floor of the 
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Why Don’t You Buy Something 


Here is the very latest | 
BS wieder eke | 
gt 
irra he tgueoes 
oes SS 


A new valve lifter bas 
tbo springs or catches 
to get out of order. Te 


of 
engine as well 


y 


fal 


The peculiar 


the ‘Carburetor 
of a Ford. cat 


‘The back 
ster’ front sent forms a table 
for “writing in the car 


One ‘automobile manufacturer 
away with buman 

ty provide oa, aum 

brake-equalizer that puts pres 

sure on both brakes equally long fs usefulness 
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New for Your Automobile? 
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Keep an Automatic Fireman Under the Hood 


T last the idea of the fire 

prevention sprinkler system 
Which has achieved such wide 
use in all forms of buildings, has 
heen applied to the automobile 
and motor-truck by the develop- 
‘ment of a small sprinkler bottle 
which is placed under the engine 
hood and automatically empties 
its contents over the engine when 
the heat becomes sufficient to 
melt the fuse forming the cork 
of the bottle. 

The successful application of 
this idea to the motor vehicle is, 
really one of the greatest steps 
forward made in recent years, 
for this type of fire extinguisher 
has many advantages not en- 
joyed by any other type hereto- 
fore employed. In the first place, 
insurance statisties on automo- 
bile fires show that ninety-five 
per cent of all automobile fires 
originate under the engine hood, 
For this reason the sprinkler is placed 
on the front side of the dash under the 
hood where it is almost directly above 
the fire and ean stop it before it really 
gets started. There is no running 


about, taking up seat cushions or 
rummaging in tool boxes to get the 
ordinary type of extinguisher while 
the fire is meanwhile gaining headway. 

‘The sprinkler, which is made out of 


@ green-tinted glass bottle, is 
filled with a special chemical 
‘compound and placed neck down- 
ward in a bracket attached to 
the dash, A fire is no sooner 
started than the fuse at the bot- 
tom of the bottle is melted and 
a fan-shaped torrent of chemical 
sprayed over the entire motor. 
‘An overheated engine cannot 
melt the fuse. Only an actual 
blaze will put the instrument 
into operation. It is the only 
combined automatic and hand- 
operated fire extinguisher on the 
market, for in case of fire in an- 
other part of the car, the bottle 
may readily be slipped from its 
bracket and employed by hand. 

‘The fluid is chemically sealed 
by a special gum process at the 
fuse and will thus last indefinitely 
without chemical change or evap- 
oration, ‘The fluid will not freeze 
and is a non-conduetor of elec- 
tricity. It will not harm or burn 
‘operator or materials. When exposed 
to the air and heat, it effervesces, 
forming a blanket of ‘heavier-than-air 
eax that smothers the flames. 


This Self-Reliant Truck Is Its Own Body Booster 


NLY when a motor-truck is mov- 
ing is it earning profits. No 
number of $5-a-day shovelers will 
keep a truck moving. Of the usual 
causes which prevent a motor-truck 
from being continually in motion from 
morning till night, that time taken for 
loading and unloading is perhaps the 
‘most important. Trucks must load 
and unload, for no sale is complete 
until the goods are delivered. Those 
truck owners who deliver sand, 
stone, earth,'rock, coal and the 
like will be interested in the 
novel type of dump body 
shown herewith because it 
helps to reduce that impor 
tant factor of unloading tim 
It algo eliminates. shovelin 
when the load has to be depos 
ited other than on the groun: 
While in general appearance 
the body is little different from 
the ordinary steel dump body 
stich as those used by 
contractors, it has 
‘many unusual features. 
The most important 
of these is that it may 
bbe raised so that the 
rear end of the body 
is eight. to eight and 
one half feet above 
the ground. This per- 
mits bulk material 
carried to be chuted 
Girectly from the rear 


end or side of the body into bins or 
hoppers without shoveling. Because 
of the steep angle of inclination of the 
body when in this position, from two 
to six tons of bulk material can be 
dumped by gravity in forty-five seconds, 

‘The body is elevated by means of 
an unusually heavy hydraulic hoist 
placed on the chassis frame directly 
back of the driver's seat and oper- 
ated by the engine. The rear end of 


the body may be pivoted to the chassis 
frame and made to dump just like an 
ordinary body when there is no neces- 
sity for dumping at a height above 
the ground. The extra high elevation 
is secured by mounting upon two pairs 
of folding cross stilts which open up as 
the body is raised by the hoist. | When 
the body is lowered, these stilts fold 
underneath the body’ floor. 
‘The fact that the body functions 
like an ordinary end-dump type 
makes it suitable for transporting 
a great variety of miscellaneous 
materials, ‘The high-lifting qual 
ities may be used to advantage 
in connection with loading or 
unloading onto or from high 
platforms or unloading into 
hoppers or bins in construction 
work where wheelbarrows or 
hutes may be filled by rav- 
ty. 

During elevation the body 
remains practically horizontal 
until the rear end has been raised 
to the desired height. Once this 
elevation is reached, the rear end 
remains stationary ‘and the front 
end continues upward until it 
reaches its maximum elevation, 

‘The operator can obtain any 
desired elevation of the tail-gate 
simply by adjusting a serew 
mechanism which regulates the 
distance the rear end has to travel 
upwards. 
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To Keep a Ford Engine 
from Racing 


F particular interest to those 

Ford-owners who operate con- 
verted passenger-car models or Ford 
fone-ton trucks, the Ford governor 
shown in the accompanying views is 
not among those governors which do 
not govern. This one actually dees 
govern the Ford engine speed because 
it automatically cuts out the ignition 
when the predetermined speed has 
been reached. 

‘This does not mean that it governs 
the truck speed, for it is entirely pos- 
sible to overspeed the truck when 
going down a hill, even with the 
clutch thrown out. 

‘The governor is a simple affair, and 
in placed inside of the Ford timer 
where it takes the place of the regular 
Ford timer brush arm. It does not 
otherwise alter the principle of opera- 
tion or the mechanism, 


‘The Ford truck may overspeed and overhest its 
‘engine if hasn't governor to control revolutions 


Hauling the 


‘No the great West and North- 

‘west, where the largest number 
of the ‘newer automobile-like {arm 
tractors are in use, the problem of 
demonstrating them on the pros 
tive purchasers’ farms and later deli 
ering them when sold has become very 
important. 

One wideawake tractor dealer has 
devised a special motor-truck for earry- 


After the tractor is run up the burlap-covered skids 
‘on to the truck platform, the akids’ are unhooked 
from the end of the truck body and placed between 
the tractor wheels for unloading the tractor again 


Tractor to the Farmer 


‘Dents are “ironed” out 


‘The man can now straighten motor- 
bby pressure with this tool 


garages 
vehicle fenders easly without removing them 


How to Straighten Bent Fenders 


ENT and dented automobile fenders have always been an eyesore which 

motorists have allowed to remain because of the difficulty of straightening 
them out without taking them off and subsequently repainting them, But 
now the garage-man is able to make a business of straightening fenders, and a 
profitable one too. 

‘This has been made possible by the development of a new tool that can be 
used for any type and size of front or rear fender which does not have to be 
removed from the car unless it is so badly smashed as to need renewal. 

‘The idea behind the tool is pressure properly applied. This is done through 

the use of two wood blocks faced with soft pads and a series 

A of different sized and shaped wood and metal rollers. The 

main part of the tool consists of a two-armed toggle frame- 

work, of which the ends of the arms are opened and closed 
by means of a threaded bolt inserted through a cross member 
between the arms, and turned by a handle at the other end. 
\ In operation, both the top and under sides of the fender 
should be cleaned of all dirt. Otherwise, the particles of 


dirt will be rolled into the enamel paint and mar the finish, 
The dirt may be removed most easily by simply rubbing off 
the surface with a clean, oiled cloth. ‘The illustrations 
above show how a dent is removed. 


Saves Time 


tractor to be hauled. ‘The farm trac- 
tor is driven up on the truck platform 


ing the tractors home. Carrying small 
and medium types, it makes good time 


‘on the road. 

The special platform body may be 
applied to any make of truck and the 
dimensions of the various parts 
changed to suit the particular type of 


under its own power by means of 
skids covered with burlap to prevent 
slipping. When once on board, it is 
held in place while the truck’ is in 
transit as shown in the sketch, 


OULD you climb a small hill 
to see a wonderful painting? 
‘You may think that’s a foolish 
question, but the sad fact has been 
proved that there are thousands of 
people in Los Angeles who never 
visited the Southwest Museum simply 
because it is perched on a hill. 

The governors of the museum 
finally decided to install an elevator 
under the building, with a tunnel 
leading to it, thus’ enabling people 
to reach the ‘heights of art without 
expending any extra energy on the 
way. Immediately the attendance 
increased from fifty or seventy-five 
visitors a day, to hundreds, 

But the tunnel was crude and did 
not live up to the museum itself. So 
now the governors have decided to 
finish it off in the style of the ancient 
Maya architecture. ‘The Maya de- 
veloped a splendid civilization more 
than a thousand years ago in Central 
America. and Mexico, and had a 
distinetive architecture. ‘Their mag- 
nificent ruins still stand, 

‘The late Dr. Hector Alliot, a dis- 
tinguished scientist and fora tong 
time director of the museum, had 
alway wanted to preserve Maya art 

‘The Maya portals of the subway will 
bbe a memorial to him, 

‘The subway and shalt of reinforced 


conerete will cost at least $50,000. 
Nearly a year has already been de- 
voted to the work. The tunnel ix 
two hundred and eighty-one feet in 
length, and its mouth is just above the 
grade ‘of the nearest street. 

‘The ornamentation of the waiting- 
room, subway and portal, j'an immense 
task and will require years for its com- 
Miss Adelaide Chamberlin, 
curator in archaeology 
and ethnology of the museum, is 
directly in charge of this work. Miss 
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Reaching the Heights of Art in an Elevator 


Without one few would visit the museum on the hill 
By John L. Von Blon 


Chamberlin, a frail girl of remarkable 
attainments in science and art, and a 
delver in archaeology since she was 
nine years of age, has superintended 
the entire subway enterprise and 
made all the designs. She has com- 
pleted the one for the portal. 

‘The bold use of serpent for 
characteristic of Mayan art, is st 
ingly exemplified in this magnificent 
piece. ‘The modeling of this, together 
‘with all others in the scheme, is in 
the hands of Miss Marguerite R. Tew, 
a sculptress of talent, 

As the Maya never built a true arch, 
but achieved only a peaked effect, 
that will be reproduced in the tunnel 
ceiling. Along the walls will be 
fifty sculptured pilasters and bas- 
reliefs alternating with deep niches 


of the lives, homes and costumes of the 
aborigines of the southwest. The entire 
subway will be brightly lighted with 
an invisible indirect system, 

‘The Southwest Museum is a public 
institution privately built and sup- 


ported. It cost more than a quarter 
of « million dollars. ‘The building itself 
is two hundred feet long. It has a 
tower one hundred and twenty-nit 
feet high or low, extending downward 
as far as upward because of the angle 
of the hill on which it is set, 


‘The thirst for art was not great enough to induce people to visit the museum on top of 
‘built, te attendance increased 


‘the ball 


‘When a tunne! and elevator were 


‘tremendously 
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Cutting Down Operating Expenses 


A little care and attention every so 
often will do wonders to your car 


By Fred Gilman Jopp 


RE you one of those motorists who 
are afraid to take long trips for 
fear that something will happen 

to your car that you won't know how 

to repair? You needn't be for all we 
know about motor vehicles has been 
gained by observation. 

Some fellows seem to be always 
having engine trouble, while others are 
constantly fooling with their tires. 
Another keeps his left foot constantly 
‘on the accelerator and the other on the 
brake, yet this chap rages like a dog 
with the hydrophobia when his ear is 
towed back to the garage with a serious 
break down, 

Nothi more remarkable than 
the unparalleled advance of the auto- 
mobile, especially in the last few years 
Carburetion and ignition troubles have 
been overcome to such an extent that 
they no longer constitute a motor 
problem. Engine, axle and other 
troubles have been reduced until they 
are insignificant, #0 there is nothing 
loft for the owner to do but thoroughly 
understand what is under the hood of 
hhis car, and give it the little attentions 
fand cares that it should 
‘and must have 
The following give 
some suggestions that 
will keep your engine 


and running gear 
If you take pride in 
quiet running engine 
you will appreetate the 
advice whieh will help 
you keep away from 
the repairman 

"The number of miles 


obtained from a gallon 


of gasoline depends not only upon the 
grade of fuel bought but upon the con- 
dition of the engixe in which it is 
burned. It would be a good thing gen- 
erally if owners who are complaining 
about low gasoline mileage and blam- 
ing it on the quality of the fuel, would 
also examine carefully the condition 
of their engines. The condition of the 
cylinders, the tightness of the piston 
rings and the condition of the valves, 
all have their influence on gasoline 
mileage. If the cylinders are slightly 
‘scored, the piston rings loose and the 
valves’ seating improperly, it is no 
wonder that gasoline mileage is low, 
even granting that the present day fuel 
is inferior in quality to that which 
could be purchased two or three years 
ago. 

If loss of power is due to a faulty 
carburetor adjustment the trouble ix 
more likely to be on the side of an ad- 
justment which is too rich. ‘The ex- 
haust smoke is usually black ‘or will 
have the odor of raw gasoline. A 
simple test is to shut off the flow of 
gasoline to the carburetor and allow 


‘This cil-can combines a measure, 
strainer, and a funnel in the form of a 
Reaible spout, which reaches otherwise 
inaccessible filing plugs and i prevents 
waste through spillage of the oil 


the engine to run without touching the 
throttle. If the engine speeds up as 
the level of the gasoline drops in the 
float chamber it is an indication that 
too much gasoline is being supplied 
under normal conditions when the 
chamber is full. Such a mixture 
causes not only loss of power, but also 
overheating, carbon deposit, and pos- 
sibly pre-ignition, 

It is not sufficient to know that the 
generator with which an up-to-date 
car is equipped is charging when the 
engine ix running. It must be defin- 
itely known that the current generated 
is neither more nor less than is required 
to keep the battery properly charged, 
The amount of electrical current 
developed by a properly 
functioning generator 
is practically constant, 
while the amount con- 
sumed by the we of 
the various instruments 

supplied by 
in never 
dent, 


whieh are 
the battery 
‘onstant. 


then, that a battery 
may’ be elther over- 
charged or under- 
charged by perfectly 
normal generator 


‘Stranded on a country road with  weale bat= 
tery. Connect a wire to the positive terminal 

the pamlng cat's battery and the positive 
Yerminl of the stranded one, also a wire to 
the negative poles. ‘This will seart thestranded 
‘car and give its battery 8 chance to recharge 


‘This motorist reasons, ‘This attachable device 


and correctly, that if 


fag all’ kinds 
chinery. | The 

The plugs are guaranteed to beep 

ound "the gas the engine cool and 


the 


Fame about an inch below the 
‘away, and Tet until 


the points are red-hot 


baiting point at 1,100 
revolutions a minute 


‘The general belief that the electrical 
system is equipped with a cutout to 
prevent overcharging is erroneous—it 
has no such duty. Its duties are, how- 
ever, first, to close the eireuit when the 
generator is not operating, so that the 
current in the battery does not run 
back or discharge through the gener- 
ator; second, to conceal the rate of 
current passed to the battery when 
charging, but not to control the 
amount of current. 

‘The battery should be tested weekly 
to ascertain that it is being properly 
charged. It must be supplied with 
water regularly in order that the elec- 
frolyte may be sufficient in quantity to 
‘Keep the battery properly filled, A 
battery deteriorates slmost as rapidly 
when idle as it does in use, for the 
tive ingredients of which a charged 
battery is composed are constantly in 
‘operation whether the battery is in 


or left standing. It is therefore evi 
dent that a battery eannot be left idl 
in its normal condition and retain its 
usefulness, 

Next to the tires on a ear its brake 


are subjected to the greatest wear and 
tear. It is well to re- 
member this and to 
wateh them carefully. 

Brakes require read~ 
justment from time to 
time, Both the service 
brake bands and. the 
emergency brake shoes, 
in operating against the 
brake drums, must form 
true circles or they will 
not take hold evenly all 
the way around and, of 
course, will drag when 
releass 

‘The one fault reduces 
the effectiveness of the 
brake, the other the 
speed’ and economy of 
the car's performance. 

In many States it is 


a penal offense to drive a car with worn 
brakelinings. ‘They endanger not only 
the driver, the passengers and the car, 
but the public as well. 

Their replacement is an immediate 
duty. It is a simple operation, per- 
formed quickly, at slight expense by a 
reliable service station. 

If the rear axle makes a “howling” 
noise when the car is under way it is a 
sure sign that the bevel gears are not 
adjusted properly, allowing too little 
or too much backlash. Bevel gears in 
use to-day have a method of adjusting 
the depth of the mesh obtained either 
by moving the whole differential unit 
sideways or by movement of the driv- 
ing pinion. Either fix it yourself im- 
mediately or take it to your service 
station, Once the gears wear into 
their wrong adjustment the only 


‘Femoving the old celluloid rip only the inner seam. Place the 


‘pew sheeting in the groove and then sew on a machine. Saved. 
three dollars and seventy-Ave cents by this simple method 
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remedy is to have an entire new set 
installed, 

Wheels out of true will grind the 
rubber off your tires. When your 
wheels are not in proper alinement 
they run at a slight angle to the direc- 
tion your car is traveling, which of 
course produces a severe grinding 
between the tread and the road and 
wears down the easing at the point of 
contact in a surprisingly short time. 

A fairly exact way of determining 
whether or not your wheels are out of 
line is to use a straight edge and meas- 
ure between the felloes of the wheel or 
the edges of the rims on the wheels at 
the point directly in front of the front 
axle. Mark this distance carefully and 
measure in the same way across the 
wheels directly back of the front axle 
or opposite from where the first meas- 
urements were taken, The difference 


‘these two measurements will 
be the amount the wheels are out of 
If any is found it should be 


bet wee 


your wife usually throws away. If 
slit in half and laid flat they will form 
fan excellent remover of 
grease and grit. from 
your hands and save 
‘wearing out the costly 
towels. ‘The wicks 
should be kept in a tin 
‘can and moistened fre- 
quently with kerosene. 
A very good way to 
prevent oil leaking out 
of the cranke 
through the bolt holes, 
is to back off the studs 
M4 in. oF so and then 
wind several turns of 
cotton twine around 
loosened — bolts. 
studs are 
tight again the leakage 
will have disappeared 
completely. 
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Extra Gasoline for Hill Climbing 


How the little Ford can be made 
to ascend a hill however steep 


By J. S. Chapman 


‘ORD owners who travel in moun- 

tainous districts will eall to. mind 
many hills that can be climbed only 
when the gas tank is full, Occasion- 
ally one meets a grade that must be 
climbed wrong end first, in order to 
keep the gus in the carburetor. As 
these hills oceur most frequently on 
unmade roads, this method of going 
up in reverse is not only difficult but 
dangerous. Having been stalled sev- 
eral times in this manner, I have 
solved the difficulty by fitting up an 
auxiliary tank which ean be turned 
‘on oF off as required. 

A one-gallon oil can was converted 
into a tank. It is flat, and fits on a 
wooden bracket attached to the ex- 
treme right of the instrument board. 
‘This is the cheapest and simplest way 
of fitting @ tank, though a more fin- 
ished job could be effected by having 


ew poanouor 
HEPES 


ore 


‘a tank especially made to fit under the 


cowl of the dash out of sight. How- 
ever, the ofl ean on its bracket when 
painted black, is not unsightly and 
does not interfere with the passengers’ 
outlook. 

The fittings necessary are: two 
\¢ in. brass gas cocks, one T-piece, 
out 4 ft. of brass or copper tube, and 
a short length of 14 in. iron rod. If 

solderless pipe fittings ‘are obtained 
much time will be saved in making 
the joints. 

‘The oil can should be washed out 
with kerosene, a hole punched in the 
bottom and one of the cocks soldered 
in. Next, while your soldering iron 
is hot, run it round where the screw 


stopper joins the ean and melt the 
stopper off. This must be re-soldered 
to the can on the side opposite the 
tap, as this side now becomes the top 
(Fig. 1). A patch cut from any scrap 
of tin is soldered over the hole left by 
the stopper. The stopper should not 
be cut out with snips, as this method 
leaves a ragged edge. By heating it 
off, a clean edge is left ready for put- 
ting on the other patch. The bracket 
can next be made of a few bits of wood 
cut approximately to sizes shown in 
Fig. 2. The bracket is attached with 
three” wood-serews, and the tank 
strapped into position. One end of 
the eopper tube can now be attached 
to the tank and bent forward and 
downward to lie along the dash. Re- 
move the foot-board and lead the pipe 
down to the pipe-line to the earbu- 
retor. It is now necessary to prepare 
the other cock by fitting it with a 
handle to project up through the foot 
board. One end of the iron rod is 
flattened out, then a flat is filed on 
fone side of the handle of the cock, 
and an ¥% in, hole drilled through 
both, where a small bolt or rivet will 
hold the rod firmly in position (Fig.3). 
‘The rod is held in a vise and bent at 
right angles 90 that it will be parallel 
to the pipe line when the cock is open 
(Fig. 3), The T-piece may now be 
attached to the cock by a short length 
of pipe and the two fittings cleated 
toa wooden block (Fig. 4). The block 
is not essential, but it is much easier 
to attach the unit than to cleat on the 
cock and T-piece separately. This 
block with fittings attached can now 
be screwed or nailed onto the wood of 
the body just behind the dash, and 
the pipe from the tank connected to 
the T-piece. All that remains now 
to be done is to turn off the cock 
under the main gas tank, then cut 
and fit the pipe line to the cock and 
the T. Before connecting pipe line 
to carburetor, a little gasoline should 
be run through from the auxiliary 
tank to make sure that the pipe is 
clean and free from stoppages. When 
replacing the foot-boards a small 
notch should be cut in one of them 
for the handle from the cock to come 
through. For normal running the 
tank is kept full and the cock beneath 
it shut off. The iron rod handle runs 
fore and aft of the car when the engine 
is feeding from the main tank. On 
approaching a bad hill it is only neces- 
sary to open the cock under the aux- 
iliary tank, and cut off the supply 
from the main tank by turning the 
iron rod at right angles to the pipe 
line, thus presenting the small tank 
emptying itzelf into the big one. 

‘The height of the small tank in- 
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not obstruct the view of the pastenger 


sures sufficient pressure to keep gas 
in the carburetor whatever the angle 
of the hill, Also a gallon of gas in a 
‘gravity tank’ weighs less than ten 
gallons in the main tank! 

Incidentally this tank forms a very 
convenient means of carrying a spare 
gallon of fuel, ax it can be emptied 
into the main tank when required, by 
simply turning on the cock. 


How a Motorcycle Motor is 
Started 


HE initial impulse necessary to 

start a motorcycle motor is given 
by means of a “kick starter” acting 
through the clutch and front drive 
chain, ‘The clutch carries a rachet 
pinion, meshing with a toothed sector, 
pivoted on the motoreycle frame. To 
this the starting lever and pedal are 
fitted. 

With the clutch engaged and trans- 
mission gears in neutral, a short thrust 
downward on the pedal engages the 
teeth on the sector with those on the 
ratehet pinion and the motor is “spun” 
through the drive chain leading from 
the clutch to the motor sprocket. One 
“kick” on the starter results in two 
compressions in the motor. On being. 
released the arm is forced back to its 
up position by a spring, and is held 
stationary by a stop. It is then ready. 
for use when the motor is again to be 
started, without further attention on 
the part of the rider. 
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CARDIFF GYPSUM PLASTER CO. 


FORT DODGE. 1A. 


5 / ORE LOCATED Went 


STORAGE BIN 


MATERIAL ~CBUSHED LIMESTONE 
90 FT. PER MINUTE 
AMOUNT MATERIAL CARRIED YO DATE 
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BELT CONVEYOR 


SPECIFIED BY G.T.M 
18-5 Ply GOODYEAR BRAND CONVEYOR BELT 
28 OF DUCK—Ys EXTRA RUBBER TOP COVER 


CAPACITY — (8 TOMS PER HOUR 
STALLED — APRIL 15. 1915 
125,000 TONS 


125,000 Tons of Stone—and the G. T M. 


The requirements called for a belt with character 
The G. T, M.—Goodyear Technical Man 
ce that, from the very 
the original conveyor installation for the Cardiff 
Gypsum Plaster Company, at Fort Dodge, 


could 


ginning of hie study of 


The conditions of service would be unusually 
severe—handling gritty, abrasive limestone, fed to 
the conveyor in sharp lumps averaging two inches 


in size. previous experience in this mill fur 
ished a working basis for suggestions. This was 
as much a test of the Goodyear Plant A\ 


Plan as it would be of the belt. 


You may be sure that every item affecting the 

efficient operation of that conveyor went into the 
M.'scalculations. gave him full 
\ccess to plant records. He figured the belt speed 
per minute—90; the diameter of head and tail 
pulleys—20 heir nature—bare; atmos- 
pheric_ condi mp; method of loading 
from four automatic chutes: condition of bed 
—level; all equipment in first-class shape and well 
attended; weight of load—I10 Ibs. to the cubic 
foot: tonnage to be carried—18 tons per hour— 
day in, day out—10 months a year. 


BELTING + PACKING 


The belt he recommended is the 145-foot Good- 


year Conveyor that is in operation today with five 


years of trouble-free service to its and a 
record of more than 125,000 tons conveyed. Ithas 
gone on working amid the prevailing damp with 
all the unconcern ture prof construc 


tion. Judg 
Collins estimates that this 18-inch, 5-ply. 24-inch 
cover Goodyear Conveyor will stand up just as 
consistently to six years more of service. 


pt. CC. 


Goodyear Belt performance 
able in first cost. The Car 
noticed when the G. T. M. figured on their problem 
that the belt he prescribed cost a little more than 
other conveyors. But theirinvestmentof that little 
additional secured them a balanced belt, specified 
exactly to their conveying—an earner and a saver 
every hour of its life. 


The G. T. M. and Goodyear Belts, the idea that 
squares with your needs and the belt that we build 
to protect our good name, are available for your 
conveying and transmission. For further infor- 
mation about the G.T. M.'s ser 
Goodyear Tire & Rubber Compan 
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Things to Know About Lathe Tools 


By Ronald L, Prindle 


N the making of high-speed steel 
tools for use in a lathe, the tools 


Koei a incemisly ploceen 
into oil, or else bur. 

fed in common salt 
until thoroughly 
cool. It is not ger 
erally known that 
carbon steel gives 
the best results, 
when heated to a 
dull red and plung- 
ed into oil. 

Only the toot 
point proper should 
be heated to the 
plunging tempera- 
ture, the heat being 
slowly applied at 
first and then the 
blast turned on 
gradually. The tool 
should be plunged 
into the oil when 
the heat is inereas- 
ing, and at the in 
stant it reaches the 
plunging tempera- 
ture, which in the 
case of carbon stecl is when it is 
dull red. ‘This is very important in 
the treating of high carbon steel, as 
heating the steel to white hot, then 
allowing it to cool to a dull red, makes 
a very poor tool. 

Carbon steel tools must always be 
tempered. There are two ways in 
which this must be done, the best 
being to plunge only the point of the 
tool in oil after heating it to a dull 


red, thus leaving some heat in the 
heel of the tool. 

‘When the point becomes black, re- 
move the tool and rub the cutting 
edge with emery paper mounted on a 

stick. Care must 
be taken to watch 
the point closely 
and, as the heat is 
riven from the heel 
to the point, the 
color of the surface 
being polished will 
turn light straw 
color, dark straw 
and blue, Assoon.as 
the point of the tool 
turns straw color 
plunge the entire 
tool in oil and eool it 
completely, The 
‘other way of temper- 
‘ing isto cool the tool 
immediately after 
thofirst heating, pol- 
{sh the point, slow- 
ly heating it again 
to straw color and 
then plunge it. 

Almost any kind 
of a grinding wheel 
can be employed in tool grinding, but 
‘one should remember not to draw the 
temper out in any way, and not to 
burn the tool. The tool is held lightly 
against the wheel and occasionally 
cooled in water. In this way tools are 
ground to the shapes shown’ in the 
illustration, the shape, of course, de- 
pending upon the work to be done at 
the time. Finally, finish the cutting 
‘edges neatly with an oll stone, 


An Experiment in Perpetual Motion 


By A. Swenson 


HIS is an interesting example of 
the transformation of infinitesimal 
amounts of heat into motion. When 
first viewed it seems to be the long- 
sought-for perpetual motion. ‘The ex- 
periment can be performed without 
any special apparatus and requires 
‘only a small amount of aniline, which 
is inexpensive and easily obtainable. 
Heat some water to nearly the 
boiling-point and put it into a 
vessel so that the action ean al be be 
seen. A chemical beaker is fine for 
the purpose. 
Into the hot 


face of the liquid. 


self from the main body of the ani- 
line, the skin of the upper layer quiv- 
ering in a peculiar fashion after the 
separation. The long neck remaining 
on the upper surface then detaches 
itself and forms two or more spheres, 

usually one large and one small. 
While this has taken place the large 
drop which was in a more or less flat- 
tened form on the bottom of the 
beaker becomes more and more round 
and finally becomes spherical and 
after a brief interval of hesitation 
rises to the top and 


oe An WATE mingles with the 
water pour a quan- original liquid. In 
tity of aniline which a moment another 
will lie quietly for drop is released and 
while on the sur- after an interval 


goes upward also. 


Soon however the ‘The action is auto- 
center of the matic and contin- 
aniline will assume uous, and owing to 
a rounded form the ‘large size of 


the drops the en- 
tire action can be 
studied with ease. 
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LONG WEAR 


MATERIALS OF ENDURING 
STRENGTH AND WORKMAN ~ 
SHIP OF SCRUPULOUS CARE 
MAKE BVD-WEAR FAR BEYOND. 
WHAT IT IS FAIR TO EXPECT 


NO UNDERWEAR IS BVD. WITHOUT. 
THIS RED WOVEN LABEL. 


THE BvD: COMPAN™Y 
NEW, YORK 


Make big Profits Repairing Sires 


DOy0u want more money? Do you want to 
get into a fast-growing, uncrowded busi- 
ness where you can make from $250 to $500 a 
month the first year? Do you want to be inde- 
pendent? Do you want to share the profits in 
the richest industry in all America? 

Of course, you do. Then investigate the tire 
repair business—and do it now. The Jim Dandy 
Tire Repair Plant is making money for many 
mea. It can do it for you. 

Fortunes have been made in all lines con- 
nected with the automobile industry—but none 
has ever offered greater opportunity than tire 
repairing with a Jim Dandy Plant offers you 
today. ‘The tire repair men of America have a 
$200,000,000 business ahead of them this year. 
Think of it! 

By January 1st, 1921, there will be 40,921,076 
tires in use in this country. Every one of these 
tires must be repaired some time. More tire 
repair shops are needed. Big, profitable busi 
ness is waiting for them. Do you want it? 


Business Is Going Begging 


This is your opportunity. The tire repair 
industry needs business men of ambition and 


wded—the number of 
ert ig at the rate of 


ability. The field i 
tires to be repaired 
40% a year. 

As proprietor of your own tire repair establish 
ment you will be dealing with the wealthiest 
and most prominent people in your community. 
These people will ask you for advice about tires, 
accessories, even automobiles—unlimited oppor- 
tunities for profit will be yours. 

And you will be in a business which is an ab- 
solute necessity to the community. repair 
trade comes again and again. You will have a 
steady repeat business getting bigger and bigger 

ar. 


$250 to $500 a Month 


With your own Jim Dandy Tire Repair es- 
tablishment you can make your income $250 to 
$500 a month or more depending on your energy 
and initiative. Many tire repair men who have 
done a business of $250 the first month have increased 
to $500 the third month. What these men have done you 
can do. They started like you and learned the business. 
Their success is not unusu: 

Get started in tire renairing with a Jim Dandy plant 


and get started now. There will never be a better time 
to start, 
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OnntYour Own Business-Belndependent 


HY depend on another man’s business 
to make a substantial income for you? 
Why not put your time and ability into 
your own tire repair business—then you will get 
all you earn. You can be independent just as 
well as the other men who own Jim Dandy Tire 
Repair Establishments. These men broke out 
of the rut, stopped working for somebody else— 
and started their own tire repair establishments. 


We Teach You FREE 


You can start a highly profitable business 
today with a few hundred dollars. One Jim 
Dandy Plant equips you—we teach you every- 
thing about tire repairing—how to start in busi- 
ness—how to get trade—what to charge—how 
to figure your cash profits. You can learn in 
one to three weeks—and be ready to make 
money. 

Tt makes no difference what your present 
business is. You can make a success of your 
own tire repair establishment. You don’t have 
to be a mechanic. Neither do you require a 
college education. Tire repairing is a business 
man’s business. If you have the energy and the 
will to do, we can teach you in a short time. 

We have had forty-one years successful busi- 
ness experience. Since 1879 we have been 
gathering the information and experience which 
help you make a quick start today. You under- 
stand, of course, that we give you our training 
and help without charge. 

The men who have made big money are the 
men who have had the foresight and the nerve 
to break away from the crowd and strike out 
for themselves when they saw a chance for inde- 
pendence. Don't let a salaried pos’ tion keep you 
from your chance to own your own business, 
be your own master, pocket your own profits 
Many a “job” has kept a man from a bigger 
opportunity as an executive in his own business. 


Your Opportunity 


Haven't you often felt that you could 
manage the business you are in now, if you had 
the training and opportunity? Haven't you 
suggestions and ideas which you know would 
make bigger profits possible? Give yourself a 
chance to use these ideas where they will pay 
you. 


porn - += - == TEAR OUT HERE—MAIL TODAY 


In your own tire repair business you will 
have a chance to do the planning and give the 
instructions. Ina short time you can have more 
work than you can do alone. Then you will 
have assistants to do the actual work, while you 
e your time and thought to the active 
management. 

No previous training—no long apprenticeship 
—no large investment. You can get started im- 
mediately—open a shop—and in a short time 
you have more work than you can handle alone. 
Good tire repair men are badly needed. Your 
profits start the day you set up your Jim Dandy 
Plant. 

There is no city too large or town too small for you 
to do a profitable tire repair business. To every 11 per- 
sons in the United States there is an automobile with 
four tires to be repaired. No matter where you are— 
what your age or occupation—in one month from 
today you can be making money from your own tire 
repair business if you start now. Let us prove it 

‘A Jim Dandy Tire Repair Plant makes it easy for you 
to learn the busi and to turn out the kind of work 
that brings customers back again and again, It is the 
only tire repair plant on the market which uses super- 
heated steam. Perfect work is assured even when you 
area beginner. You can make any kind of a repair— 
and you buy unnecessary molds or parts. You do 
not pay for anything that will not bring returns. 

Jim Dandy has the largest capacity of any plant 
of its size on the market. It is fully guaranteed and 
backed by our long experience in the tire repair business. 
We have established tire repair businesses for men of 
many ages and professions in towns of 200 population 
and up and have no record of a failure. We are ready 
to give you every assistance. 


Get The Facts By Return Mail 


Investigate. Send the coupon below or a letter o 
posteard. This brings you full information—personal 
consideration and advice—and a big catalog. Tells all 
about the pair business. How you can make 
money—be independent 

By return mail you can have all the facts before you 
You might as well make $5000 a year. Tt is up to you. 
You know you want it. Then investigate, Use the 


coupon below. 


Scheffer & Rossum Company 
Established 1879 
Minnesota 


JIM DANDY 


‘TIRE REPAIR PLANT 


St. Paul 


FREE INFORMATION COUPON 


Scheffer & Rossum Company, 


175 E. Tenth St., Saint Paul, Minnesota 


Gentlemen: Please send full information about how I can start in the tire business with mall capital and make a good income, Also your 


‘aus book entitled, “Your Opportunity.” 
Meta ssveciarcesavqect . cn 


Address 2.20.00 Soopseeags . 
* 
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Six Methods of Automatically Stopping an Engine or Motor 


"HILE there are many schemes 
for automatically stopping a gas 
engine or electric motor, the methods 
here described will be found to 
serve nearly every 
‘They will be found 
advantageous in 
‘eases where the en- 
gine cannot be 
closely watched and 
tended, asin pump- 
ing water at a dis. 
tance, shutting off 
when’ a certain 
pressure has been 
reached, ete. 

Fig. 1 illustrates 
the “manner in 
which the sparking 
cireuit ean be brok- 
enatacertain time 
of day. Tt is done 
in this instance by 
attaching a cord cCuy, 
to the handle of an 
easy working knife 
switch and arrang- 
ing it to be wound 
uponadrum, which 
islikethe spool that POLDEs 
revolves with the 
winding key of an 
alarm clock, As 
the spool revolves with the ringing of 
the alarm the cord winds up and lifts 
the switch out of contact. 
ig. 2 shows a gage, 
or air, with the 
tact with the metallic 
pletes the circuit to the engine. At the 
maximum pressure however, the hand 
strikes a spot of non-conducting ma- 
terial and the circuit is broken. 

Fig. 3 illustrates a thermostat in the 
‘Suppose the engine is driving air 


practical purpose. 


Ain 


to stop automatically. 


By Windsor Crowell 


into a large retort forge or furnace and 
when the heat reaches a certain degree 
the blast must cease. Arrange the 
thermostat so that the points are 


fanueruRe pus 
Wit tens! 


Locating 
OBSTACLES IN 
sherman’ 


‘There are times when you want to leave your engine oF motor 
Here are six ways it may be arranged 


always in contact as long as the heat 
remains low. Then as the tempera- 
ture rises the arm rises until at the 
proper degree of heat the points 
separate and the current ceases, stop- 
ping the power. 

Fig. 4 operates by the action upon 
selenium. There may be conditions 
where the engine should be stopped 
when a certain amount of light is ob- 
tained, or at daybreak. Suppose an 
engine is to be run each night and must 


be stopped at daybreak. ‘Then a 
selenium cell is placed in a primary 
cirewit. Selenium, being a poor con- 
ductor in the dark, keeps the circuit 
‘open until daylight comes in. Then 

the conductivity 
changes and the 
circuit is closed, 
‘This, by operating 
a relay, opens the 
sparking circuit, 

Fig. 5 is a more 
familiar method 
and consists of ar- 
ranging a float in a 
tank so that when 
the maximum wa- 
ter level is reached 
the contact of a 
owiteh attached to 
the float arm is 
broken, and the 
engine is stopped. 

Fig. 6 is a meth. 
od of stopping an 
engine from any 
distance which ean 
be reached by wire- 
less. An aerial is 
connected to u re- 
lay and battery. 
In the circuit is 
s placed a cokerer. 
When the key is closed at the sending 
station, the coherer is induced to 
close that circuit and the relay oper 

secondary cireuit 

This may be 

increased in efficiency according to 
the user's demands, 

In case an electric motor is to be 
stopped the controller handle must be 
held in place by a magnet and when the 
‘magnet circuit is opened a spring pulls 
the motor switeh back, out of contact. 


RECEIVER 


Se Basement 


LocATING BosITION 
FOR BORING ROLES 


A Scraper Shaped to Work in Square Corners 


© you want to save many how 

of exasperating work? Then 
grind at least one of your hand-serap- 
ers as shown in the illustraticn. 

‘The blade as it comes from the 
factory has four straight edges. The 
theory is that any of the four edges 
may be used. ‘This is a fact, but it is 
also a fact that no professional wood- 
worker ever uses more thin two— 
namely the two narrow ones—and 
usually he uses only one of these as 
‘soon as he has found out which is the 
better edge. 

‘On the other hand, the rectangular 
shape of the blade makes it exceeding! 
difficult to work into the square eorners 
of paneling and similar places where 
three surfaces meet at right angles. 
‘The edge of the scraper, to work well, 
must have a slight curve, which makes 
the outer angles hetveen the sides and 


By Henry Simon 


the cutting edge more than 90 degrees. 
Fer this reason alone it would not fit 
into the right-angle corners of the 
panel. But even if the cutting edge of 
the scraper were kept strictly square, 
the scraper would not work satisfac- 
torily in such places because even at 
best there is some lateral movement 


which is very apt to cause damage to 
the edges of the stiles or rails if any 
attempt is made to work close into the 
corner. 

‘This is exceedingly trying, especially 
in particular work. Such work is in- 
variably glued, and some of the glue 
usually works out in the corners and 
has to be removed. Even if this is not 
the case, it is usually necessary to 
scrape good work after it is completed, 
in order to leave a perfect surface and 
remove the smudges and marks which 
are usually in evidence. And nothing 
spoils the looks of a piece of work more 
quickly than untidy joints. 

Grinding the scraper, as shown here, 
fs the work of a few minutes, and it 
‘will then be in shape to handle corner 
work in a way that is a delight. The 
full capacity of the seraper’s. blade is 
retained.—HENRY SIMON. 
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Tractor 


de Equipment 


ORKING under full load 

ten to twelve hours at a 

stretch, the tractor gives spark 

CHAMPION plugs their m 
Champion Spark Plugs with 
their famous No. $450 Insu- 
lator are so universally recog- 
nised as best adapted to the 
unusual conditions of shock, 
heat and temperature changes 
in tractor service that they 
have been chosen as factory 
equipment on 80% of all trac- 
tors being built tod 


t severe test, 


‘There is a Chan 
Plug specially de 
every type of gasoline engine. 


Order a set from your dealer 
now. 


Be sure the name Champion is on the Insulator and the World Trade Mark on the Bo 


Champion Spark Plug Company, Toledo, Ohio 


Institution hat will) 
be helped by what- 
‘ever helps the 
Industry. 


There was once 


a substance called coal 


Tt doesn’t take @ Jules Verne to imagine the 
time when our prevent-day fuel will be gone. 

But there is nothing frightful in the 
pect. Alrvady the world’s engineering brains 
hhave east ahead and discovered a new fuel in 
rain drops and dew fall—water power, 

Nor is this source of power « hazy dream of 
the future. It's here. 

Jn California, for example, 700,000 hydro- 
electric horsepower are right now turning 
wheels, lighting cities and harvesting crops. 

In the United States as a whole there are 
9,000,000 hydroelectric horsepower actually 
k—and this is but fifteen per cent of 
‘our available supply. 

It is to the other 
must look against the 

curiosities. 


ight: 


five per cent we 
when coal and oil 


nity must depend on 
how long the coal 


places where coal is searcely 
to be had, sane common-sense thinking about 
the relative ee 
its coming 
We should all understand that water power 
is not the interest of any particular business— 
that st 1s not a po sue, but a great eo- 
nome one which affects us all. 
So ils support must come fre 
whose money will be needed to fi 
rightly so. 
‘Conservation of our national resources is 0 
of the first benefits of water power develop- 
nent. ‘The preservation of forests, the avoid- 
ance of floods, the irrigation of arid lands 
part and parcel of this program. 
‘Truly, unharnesed water is a national pos- 
Which goes to waste as long as we do 
not use it—and in this day of inadequate pro- 
duction and the high cost of living, any waste 
is an economic erime. 


the peop 
nce it. And 


Western Electric 


Company 


is within pour reoch wherever you maybe tteated. 
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To Make a Star-Shaped 
Flower Bed 
HE outline of a flower bed has, of 


course, as much to do with the 
appearance’ of the flowers as the ne- 


| tection and coloring of the flowers 


themselves. 
‘The illustration shows how a star- 
shaped bed can he built and outlined 


Flowers growing in the frame of 
ower bed gain much in beauty. Here 
4s detailed. information for making a 

er-shaped setting that is attractive 


with thirty bricks and but very little 
labor. Five points with six brieks to 
an arm give a bed of medium and 
attractive size for the lawn. The 
bricks are separated a trifle and held 
with a mixture of cement and and. 
When firmly set, the bricks should be 
given one or two heavy coats of white 
paint. ‘The bed forms a frame for 
the outdoor flowers which is pretty 
when viewed from any angle of ap- 
prouch.-FRANK W. BENTLEY. 


An Improvement on the 
Ford Running-Board 
/TAHE appearance of a low-priced ear 


nding on the outer edge 
of the running-board. It is a simple 
thing to do. 

Take ordinary angle-brass with the 
flanges about five eighths of an inch 

wide, and serew 
it to the edge of 
the board, one 
flange flat on the 
board and the 
other vertical en 
the edge. Fasten 
it with flat-head 
brass serews and 
make the countersinks carefully so 
the serews will be flush and emcoth. 
Bevel the ends to conform with the 
angle of the fenders. 

‘A running-board covering that looks 
‘well and will last for at least one season 
can Ee made of strips of old heavy lino- 
leum turned with the wrong side Up 
and painted with two or three coats of 
any desired color, 

If the work is carefully done the 
added bit of trimming will give the car 
a greatly improved appearance, whieh 
will more than repay fo- the lubor 
expended. Howarp GREENE. 


‘proves the rumning- 
board's appearance 
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Stop Shaving 


the old way 


There is no need to use hot 
towels to soften the beard. Nor 
to rub the beard. Nor to submit 
your face toa lather that 
dries quickly and irri- 
tates the skin, 

Once such things were @ 
considered a necessary 4 
evil in shaving. But they 
are without reason to- 
day. For science has 
found a better way of 
preparing the beard for 
the razor, An easier w 
And a quicker way, 

Tt lies in the use of 
Palmolive Shaving Cream. And 
to show what a big difference it 
makes in shaving, we are sending 
a trial tube free to every man who 
requests it. 


ye 


one, ere ed 
i St Ser ae 


with a natural oi 


Secret of softening the beard 


very hair of the beard is coated 
‘And that oil 
has been an obstacle in 
shaving. 

The ordinary shaving 
soap or cream fails to 
cope effectively with this 
oil. Thus the beard can- 
not absorb water enough 
or quickly enough to 
make the hair cut easil 
‘That is why men have 
had to use hot tow 
and rub the beard with 
the fingers —to force 
moisture into the beard. 

Palmolive lather instantly emule 
sifies the oil on the beard. Then 
the beard—a horny substance — 
quickly absorbs the water. It ab- 
sorbs 15 per cent of water within 
one minute after lathering, as 
proved by laboratory tests. And 
that makes a wiry beard wax-like. 

This achievement alone cost 
us 18 months of effort. And we 
tried out 130 formulas. 


‘THE PALMOLIVE COMPANY 
Milwaukee U.S. A. 


Stays foamy 10 minutes 

Palmolive makes a richer, 
ereamier lather than you have 
ever known, And it stays moist 
and foamy on the face 10 minutes, 
‘You don't have to relather. 


A mere bit is ample for a shave, 
For Palmolive multiplies itself in 
lather 250 times. There's enough 
for 152 shaves in the regular size. 
‘A cream that is so active, you 
know, is something new. 

Palmolive is also a lotion, Tt 
contains palm and olive oils 
‘Thus it soothes and refreshes the 


skin, and gives a delightful “after 
feel.” 


Send For Free Trial Tube 


THE PALMOLIVE COMPANY, 
Dept. 116, Milwaukee, U. S, 
Please send me a free trial tube 
of Palmolive Shaving Cream, 


The life of a 
Portable Electric Cord 
depends on its cover 


‘This outside cover determines the real 
strength of any portable electric cord. 
Whiat’s the use of good insulation if it’s not 
properly protected? 


DDURACORT) 


is insulated better than underwriters require 
ments. In addition, it has.a heavy protective 
covering woven like a piece of fire hose. It 
outwears ordinary cord many times. 


‘This cover withstands the battering, hard 
knocks, and abuse of everyday use. It 
means fewer replacements—tools and men 
are kept on the job. 


Duracord can be furnished in all sizes of 
portable electrie cord and also in the larger 
sizes of single and duplex cable. Ask your 
electrical jobber about Duracord or let us 
send you samples of Duracord and ordinary 
cord for you to test and compare yourself. 


TUBULAR WOVEN FABRIC CO. 
Pawtucket, R. I. 


Makers of Duraduct 
Flexible Non-Metallic Conduit 
and tubular woven Fabrics of all kinds 


Popular Science Monthly 


| When the Thermometer 


Liquid Separates 


T sometimes happens that the liquid 

in thermometers, particularly in 
those not using mereury, splits up into 
two or more parts inside the glass. 

This can generally be remedied by 
placing the lower end of the thermom- 
eter and bulb in hot water, at the same 
time giving the instrument a slight 
jar. This will eause the lower end of 
the liquid strip to expand and connect 
with the broken away portions. ‘The 
hot water used should not be at a 
higher temperature than the maximum, 
reading of the thermometer. 


Winding the Wall Clock 
from the Floor 


SHORT time ago in a hardware 

store, I saw the floor manager 
Winding a’ clock high up on the wall 
with a flexible winding rod like the 
one pictured. He had utilized two 
emergency brake rods from a Ford. 
‘One rod was cut off about a foot from 
a clevis and the sawed end wae split, 
up a short distance and driven over 
the flat clock-key handle and riveted 
there. 

‘The universal joint which mace the 
rod flexible was constructed 1 fol- 
lows. A piece of round rod (metal 
tubing can be used instead), was 
fitted loosely between, the jaws of the 
clevis of each rod. Two holes were 


Lal ® 


Fonces natok, 
fans, 

ETAL oF uno reo 

DUNWERSAL ENT 


——= 


Why climb a ladder to wind that wall 
clock? Doit with an extension winder 


drilled opposite each other near one 
end of the rod. Then two similar 
holes were drilled at right, angles to 
them in the other end. ‘These were 
tapped for machine screws. Thus the 
clevises to the two rods were pivoted 
to each end of this round rod. The 
| clevis should turn easily about the 
serew with a little play if possible. 
| The second rod can be made as leng 
| as necessary to reach down to the 
operator, depending of course upon the 
height of the clock from the floor. 
Drive a piece of rod, for « handle, 
| throurh the bottom clevis on the Teng 
| rod. 
By standing at a slight angle from 
| the clock after the key is inerted in 
the winding hole in the clock the rod 
will turn easier than if operated at 
| right angles.—L. B. Roparws. 
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~. 9° WINCHESTER __ 


1866 Cas 


“1910” 


‘The Winchester Model 98 


WHY YOU CAN 
TRUST YOUR WINCHESTER 


O matter how critical a test you 
may put your Winchester Rifle 
to, it has been put through harder 

ones for you before leaving the factory. 


‘The barrel must pass the Provisional 
Proof Test as soon as it is bored. In this 
it is fired with a powder charge two or 
three times the normal strength and a 
bullet one-third heavier than usual. 


This is to determine if the steel can 
stand such abuse without sign of flaw or 
strain, 


Loading, firing, and ejecting are tested 
just as completel ist handle and 
fire standard cartridges in all positions, 


smoothly and rapidly, or it cannot pass. 


Then it is given the Definitive Proof 
Test, which is officially accepted by the 
British Government in lieu of any farther 
test. This requires your Winchester to 
withstand a charge 25 to 40 per cent. more 
powerful than that for which it is 
intended. 


Following these many shooting tests, 
your rifle is taken to the range for target- 
ing. Here its sights are set correctly, and 
itis then required to meet the Winchester 
test for accuracy—and do it fully and 
regularly. The firing is at distances up 
to 200 yards. 


WINCHESTER REPEATING ARMS CO. ~ 


Having withstood all these severe tests, 
your Winchester Rifle then receives the 
Winchester proof (‘p) mark on b: 
receiver—than WQ) which there is no 
higher mark in gunsmithing. 

How vital to you to have this Winches- 
ter proof mark on your rifle when a hunt- 
ing climax comes. To have for those few 
swift seconds a rifle which you know you 
can trust. 

For grizzly and Alaskan brown. bea 

and other large game of greal 
as well as for long-range shooting 
at caribou, mountain sheep and goats, 
above timber, we recommend the Win- 
chester Model 95, shown above. It is the 
mast powerful American sporting rif 
Made in .30 Army, .303 British, .30 Gov- 
ernment, .35 Winchester, and {408 Win- 
chester Calibers. 

Other Winchesters are made in abu 
dance—there is a tasted Winchester which 
you can trust f- any game. For deer, we 
suggest the popular Model 94, of .30, .32 
W. S., 32-40, or 38-55 caliber 

Go to your local hardware or sporting- 
goods store for detailed specifications of 
the Winchester Rifle and Ammunition 
you are interested in. If you wish further 
information, write to us, and mention the 
kinds of game you intend to hunt. 


NEW HAVEN, CONN., U. S. A. 


“igh Power Repeating Rite 


Here’s the Soap 
that Gets the 
Dirt 


Just in from the work- 
ibench- dirty with the grime 


Leg 


wash off cleanly. 


lathers freely in the hard- 
est or coldest water: does 


skin, and leaves it clean 
and smooth. 

Goblin works wonders for 
the hardest worker. At 
your grocers: if he hasn't 
it tend coupon for free trial 
size cal 


Goblin Soap 


Regular Trial Size CakeFree! 
CUDA We Mere Se Chie 
(Gt stucauley Ave. Toronts; Canada 


Pleats send me tral see cae of Goblin Soup. 
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A Quick Way to Babbitt 
By R. C. Leibe 


HERE are many ways and means 

of re-lining cast-iron boxes with 
babbitt metal and the common ways 
are well known to mechanics; but 
herewith will be shown a new way 
which has merit in both speed and 
perfect fitting. 

‘The common way may be deseribed 
as babbitting one-half of the bearing 
at a time; then by means of paste- 
board liners between the halves, 
making the other half complete. ‘This 


bitting with the assurance of a perfect 
fit when the bearing is tightened up 


method has many drawbacks, such as 
misfits, and a tendency to twist about. 

The “solid” or double poured bear- 
ing is not well known to the trade but 
has many advantages that include 
good fitting qualities, solidness of 
bearing, and the absence of space in 
which the nuts shake loose. It takes 
half the time required to babbitt the 
bearings in halves. 

Fig. 1 is an illustration representing 
the bottom half or base of the bearing 
with a section of shafting in place, and 
the “bug” of the process which makes 
double babbitting possible. This is 
shown in the notched paste-board 
liners seen snug up against the shaft- 
ing. When preparing for this work, 
take two short leather strips just long 
enough for the shaft to rest snugly 
upon and place them in the bearing- 
shell—one near each end—being sure 
that their thickness is the same as 
that of the babbitt. metal wanted. 
Next, place the shaft in bearing on 
these leather strips and adjust with 
little leather wedges. Next prepare 
the pasteboard liners as shown in 
Fig. 2, and place them on top of the 
bearing-half edges with notches against 
the shaft; place the top cap or other 
half of bearing in place and bolt the 
bearing together very tightly. Then 
you are ready to pour the babbite- 
‘metal in the top oil-hole after the ends 
have been stopped up by means of 
pasteboard rings to insure smooth 
ends to the bearing. The arrow in 
Fig. 1 shows these end stops which are 


secured by taking a piece of paste- 
board and hammering it against the 
end of the shaft until it is eut through, 
giving a tight fit to the shaft. Clay 
mud or soap may be used to hold this 
in place. 

When the bearing is full of bubbitt- 
metal, break the halves apart for 
finishing by inserting the point of a 
cold-chisel in the slit between the 
halves, and with a hammer, striking a 
few light blows. ‘They will break 
apart easily as nothing holds them 
but the little metal which has run 
through the notches in the process of 
reaching the bottom half of the bear- 
ing. When they are thus apart, file 
off ragged ends of the notehes even 
with edges of the bearing, and after 
removing the notched liners, insert 
new liners just twice as thick, bolt up 
tightly again and place on the shaft. 
Or, if it should be a stationary shaft- 
ing of long length, bolt it up less tightly 
and there will be just enough play to 
avoid a tight bearing which would 
result in overheating. All important 
bearings of high-speed machines which 
burn out often or are subject: to hard 
wear, should have extra short-length 


larger in 
machine, for babbitting purposes alone 
as it will give room in the bearing for 
oil-ilm without the fatal scraping or 
wrapping shaft with paper for this 
effect. It in best not to pour hot 
babbitt on high-speed or important 
journals. 

Fig. 3 shows an end-view of the 
bearing bolted up ready to babbitt in 
the way described. ‘The arrows point 
to the notched liners in place. ‘The 
inner circle is the shafting; the space 
between the shaft and the cast-iron 
boxing is for the babbitt, Fig. 4 
shows the wrapping shaft with a cord 
to keep the oil in the center of the 
bearing. 


How to Anneal Aluminum 
without Breaking It 


LUMINUM sheet, like brass and 
copper, comes in various degrees 

of hardness, or temper, and the hard 
sheet is likely to crack if the job calls 
for much bending. In such a case 
anneal the metal by heating it in a 
clean fire until 

it has reached 
a very dull red 
—so that the 
red shows only 
when the metal 
is held in the 
shadow. The 
best. way to 
heat a small 
piece of metal is to place it on a piece 
of sheet iron held over the fire. This 
will make it easier to heat uniformly, 
which is an important consideration. 
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OU NDEI 


Radium Luminous Material 


“I want that on mine” 
Th ess that UNDARK gives to watches it 
|: Ve « nga With an lt DAKK dial they 


light 


ad in the darkest shadow without the a 
Uspark on the handles of electric switches prevents fatal 
mistakes. It makes alarm bell push-buttons always easy to 
find. 
UNDARK doesn’t get dark in the dark 

It contains real radium and will glow for years. 

You want it on safety and machinery control devices in 
your business. You also want UNDARK on your watch, on 
clocks in your home, on your motor gasoline gauge, and also 
on your pull-chain light pendants, electric buttons and 
door locks, 


ring, ore, the 


LUNDARK is used on numerous articles, We are miners and refiners of radium-be 
aterial in this 


te which the following pioneer manufacturers of radium luminous 1 
country and the largest in the world. 


Our service of instruction and inspection encourages the appli- 
cation of UNDARK by manufacturers in their plants 


Radium Luminous Material Corporation 
58 Pine Street, New York City 
NJ ‘Mines: Colorado and Utah 


of the makers of Factories: Orans 
lished upon request Tne Mach ate 


T takes but a moment— 
tomark the careerof your 


choice, sign your name, clip 
out and mail. 
Yet that simpie act 


started more than two 1 
lion men and women toward 
success. 


Incity, town and country 
all over the world men are 
living contented lives. in 
happy, prosperous homes 
—because they clipped this 
coupon. 

In every line of business 
and industry, in shop 
stores, offices, factories, 
mines and on railroads, 
men are holding important 
positions and receiving 
splendid salaries—because 
they clipped this coupon. 
re the posit 
the work 


best, a salary 
and ‘your 
comforts, the little luxu 
would like them to have, 
matter what your age 
cupation, your 

your means—you 


No 
your oc- 


All we want is thy 


prove it 
hen 1 

pon. There's no obligation and 
not a penny of cost. It's a 
Hitule‘ehing that takes but a 
moment, but it’s the most 
important thing you can-do 
today. Do it n 4 


LLUSTRATED by the accompany- 

ing diagram is a device which will 
be found handy for picking up and 
| holding small articles, such as screws, 
| bolts, nuts, ete. It may be constructed 
| from serap material, 

‘The handle of the instrument can 
be made from a 
disearded metal 
pocket pencil 
from which the 
cap and interior 
have been re 
moved. A dis- 


carded stilo 
fountain pen can 
It 


also be used, 
is esent 
ever, that 


the 


‘The plunger rod is made in accord- 
ance with the diameter of the handle 
and should be at least 3/32 in, in dia~ 
meter. The length of the plunger 
rod should be approximately as shown. 
‘The plunger button can be either 
metal or composition. It should be 
securely fastened to the plunger rod, 
by a serew if composition, and by 
riveting if metal. 

The forceps prongs must receive 
careful attention as the proper work- 
ing of the instrument depends on 
them. Spring steel wire about No. 20 
gage will prove the most satisfactory. 
‘The wire must be stiff and well tem- 
pered, The wires are soldered into a 
previously drilled hole in the end of 
the plunger rod, the soldering being 
done when assembling the instrument. 
‘The wires should be spread so that 
they have the appearance shown. 
The prongs can be of various shapes 
depending on the commodity to be 
picked up. ‘The shape illustrated ix a 
good one for general purposes and can 
be obtained by careful flattening with 
a hammer. 

‘The spring is made adaptable to the 
bore of the handle shell and should be 
strong in its action. Its location is 
shown between washers A and B. 
Washer A must fit the bore of the 
hhandle shell snugly and is rammed 
tightly into the tapered end. The 
hhole in the washer should be large 
enough to permit the plunger to slide 
through easily. Washer B is the 
same as washer A in a general way, 
with the exception that its outside 
diameter is a little less than the inside 
diameter of the handle shell so that it 
will slide up and down without bind~ 
ing. The hole through the washer 
must be the proper size so that when 
the washer is slipped over the plunger 
rod it will fit tightly. A small amount 
of solder will hold it securely. 

‘The different parts are now ready 


for assembling. This is simpler than 

would at first seem apparent. The 

spring is dropped into place at the 

cap end and the plunger rod inserted. 
109 
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How to Make a Pair of Automatic Forceps 
By Frank W. Harth 


To solder the prongs in place the 
plunger rod is pushed through the 
tapered part until the drilled end of 
the rod comes outside. A wooden 
plug may be jammed into the cap end 
to hold rod in place while the prongs 
are being soldered. The work must 
be clean and 
smooth so that 
the rod can slide 
back again with 
out binding. The 
cap may then be 
putinplace. Ifit 
is of the thread- 
ed variety the 
problem is very 
simple, but if itis 
not, a cap must 
be ‘made from 
tubing and a washer and soldered 
into place. The hole through the eap 
must be large enough to enable the 
plunger to slide easily. ‘The plunger 
button is then fastened in position 
and the instrument is ready for use, 

‘The instrument in simple to. use, 
The button is prensed down and the 
spread prongs placed over the object 
to be picked up. As the button ix 
released the plunger is forced up by 
the spring and the prong wires, being 
drawn up in the sbell of the handle, 
come together and firmly take hold. 
To release the object the button is 
simply pushed down, 

‘Three or more prongs can be used, 
depending on the thing usually hun- 
dled. For precious stones a three 
prong instrument in desirable. 

‘The instrument can also be used for 
removing the illusive olives from the 
long and narrow bottles in which they 
are confined. 


ouves. 


The Curling-Iron as a 
Kitchen Utensil 


HE other day my grocer failed to 
send the wire key which always 
accompanies a can of sardines. My 
guests had already arrived so a sub- 
stitute had to be found immediately. 
‘There happened to be an old eurling- 
iron in my bureau drawer so I used 


When the key of the sardine can 


was lost. luncheon was no" de- 
layed. "The can was opened with the 
aid of an old” hair curling iron 
Which quickly removed the tin cover 


that instead of telephoning for a key. 
It not only served the purpose, but 


did the work better than a key does 
it—Mnate ALIce Ospers. 
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_ Man alive— 
~ Listen! 


You can smoke Camels 
till the cows come home 
without tiring your taste! 


'AMELS bring to you every joy you 

ever looked for in a cigarette! They 

are so new to your taste, so delightful 

in their mellow mildness and flavor, and 

so refreshing, you will marvel that so 

much enjoyment could be put into a 
—cigarette! 

To the most fastidious smoker, 
Camels are a revelation! 

Camels quality is as unusual as 
Camels expert blend of choice Turkish 
and choice Domestic tobaccos which you 
will prefer to either kind of tobacco 
smoked straight! No matter how liber- 
ally you smoke, Camels never will tire 
your taste! 

You will marvel at Camels smooth 
“body”. And, your delight will also be 
keen when you realize Camels leave no 
unpleasant cigaretty aftertaste nor un- 
pleasant cigaretty odor! For your 
own personal proof, compare 
Camels with any cigarette 
in the world at any price. 


Camels are sold everywhere in scientifically sealed packa; 
20 cigarettes for 20 cents: or ten packages (200 cigarettes) 
Gutelne-paper-cqvered carton, We strongly recommend 
Sarton for the home or office supply or when you tra 


R. J. REYNOLDS TOBACCO CO. ‘Winston-Salem, N.C. 
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The Work Behind The Service 


‘Owing to international conditions, 
the Bell Telephone System was for 
two years unable to secure raw 
materials and equipment. While 
supplies were thus shut off demands 
for service increased beyond all 
precedent. 


‘When the opportunity came to 
g0 forward the system faced the 
greatest construction problem of its 
history. It has gone forward with a 

certainty that is bringing 
nation-wide results, 


New exchange buildings, perma- 
nent brick, stone and steel structures, 
have been erected in many cities; 
scores of central ofice buildings have 
been enlarged; additional. switch- 
boards are being installed in all parts 


of the country; new conduits built; 
hundreds of thousands of miles of 
wire added to the Bell service; more 
than a million new telephone stations 
installed; and expansion giving a 
wider range of operation has been 
ceaselenly advanced. 


As the wheat crop gives no bread 
until after the harvest and milling 
10 you will not have the full fruition 
of our efforts until construction is 


complete. 


But, a big part of the work is 
accomplished; the long hard road 
travelled makes the rest of the un- 
dertaking comparatively easy. It is 
now but a matter of a reasonable 
time before pre-war excellence of 
service will 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
Ano ASSOCIATED ComPANiEs. 


One Policy 


You Can KNOW 


all about AUTOS, 
TRACTORS, AEROPLANES, 
STARTING and LIGHTING 
SYSTEMS, STORAGE BAT- 
TERIES, VULCANIZING, etc, 


le Book sald? 


GREER COLLEGE 

OF AUTOMOTIVE ENGINEERING 

Dent. 57. 1519 S. Wabash Ave. 
CHICAGO 
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Obtaining Speed in a 
Machine Shop 


ATHER a complicated piece of 

work for a thirty-three-seconds* 
job is shown in the accompanying 
illustration. Tt was done in this time, 
however, and two of the pieces were 
made in double this time. Many 
others were 
made continu- 
ously on sched- 
ule time, It 
is wonderful, 


when you stop e e i} 

eae ll 

and yet it is rads: 

Rota mua ae copie rc 
ig In Some turning, boring, counrer 

shops. The boring, facing and 

work isalldone threading, was com 


by a single ma 
chine, and done 
automatically, including the turning, 
the boring, the counterboring, reaming, 
facing, necking and threading. 

The operations are completed prac- 
tically at the same time, ‘There is no 
pause, no let up, while the machine 
turns out the work, moving with the 
regularity of a swinging pendulum, 
Other styles of work, equally com. 
plicated, can be turned out with equal 
ease and at very great speed. Some 
of the big machine companies of the 
country make special studies of any 
particular work of this nature which 
you may wish done automatically. 
Alter the study has been made and 
reported on, a special machine is de- 
signed to take care of the several 
operations involved.—H. C. RipGELY. 


Control the Lighting 
Switch through the Window 


HE, underwriters’ rules now re- 

quire a lighting switch, and 
further that it be on the outside of the 
building. Opening and shutting the 
window every time T used my set was 
some trouble, so I devised the follow- 
ing switch and found it very satisfac. 
tory. The diagram shows that if is 


‘With this device you can either turn the 
‘switch on oF off from outside the ‘window 


nothing more than two posts, each hav= 
ing a clip, mounted upon a base, also 
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blade and its clip mounted on the 
center of same. A rod was attached 
to the end of the blade as follows: 
After a slit was cut between the hole 
and the end, a screw-eye was inserted 
and the slit ‘nailed together; then the 
serew-eye was screwed into the rod. 
Itwasthen nailed to the window-sill and 
the rod running through a window- 
pane. 

‘To make the hole in the window- 
ane, first place a little mound of elay 
on the glass and make a hole in it, then 
pour molten lead into it, thus melting a 
hole through the glass.” Following the 
same principle, I made another hole 
for a porcelain tube inserted for the 
purpose of carrying the wire from the 
awiteh to the set.—R, J. HAGERTY. 


Use Tracing Cloth to Focus 
Your Camera 

VERY photographer knows that 

the only sure way of focusing a 

picture is by using a ground glass. 

All other methods are more oF less 

ues work, particularly when the 


_ details of an 
ae | 


object are to 
be clearly 
shown. This 
can be done 
with the usual 
type of plate 
camera but 
not with the 
small swing 
back type of 
hand camera 
such as shown 
in the illustra 
tion. It was to enable the owner of 
‘much a small eamera to focus it aecur- 
ately that the screen shown in the 
dingram was designed. 

In this case draftsman's tracing- 
cloth which is semi-transparent was 
used but oil paper or a similar trans- 
parent material can be just as satis 
factorily employed. 

‘Make a mat of cardboard, the out 
side dimensions of which will fit snugly 
into the cam- 
era back. The 
insideopening 
of the mat is, 
made the 
same size as 
the finished 
negative. 
Pastethecloth 
or paper over 
the mat as in- 
dicated and 
set it in the 
camera. A 
clip of paper will hold the mat firmly 
in place.—Frank W. Harta. 


Light the Inside of Your 
Touring Car 


IMOUSINES have inside illumi- 
Letation “Why not bave a light 
inside a touring car? There are many 
occasions when a light would be a 
great convenience for those getting in 


Instead of a ground 
‘lass you can use a 
Bice of tracing oth 
focus your camera, 

does fot use roll’ Alma 


08 OILED PAPER 


Fast-Cut 
Minceal Abrasives 


| Bm” eretee. Ege Sa 


Sand Paper is a Tool 


Bay it as you would a tool 
instead of just 

“some sand paper’ 
U.S. map brand that stays 
‘sharp—for every little particle 
of flint or garnet is a sharp- 
edged tool, glued everlastingly 
to strong cloth or tough-fibred 
paper especially made for the 
purpose. 


United States Sand Paper 
is known everywhere by the 
map trademark. U.S. flintand 
garnet (the semi-precious 
gem) are first choice in the 
wood working industry where 
it is used in sheets, endless 
belts, discs and wasteless rolls 
of convenient widths. 


For finishing metal surfaces 
in foundries and machine 
shops, discs and belts of Her- 
culundum and Carbalox from 


Unrrep STATES SAND PAPER ComPANy, Williamsport, Pi 


the electric furnace, are time 
and labor savers—Herculun- 
dum for cast iron and similar 
materials; Carbalox for steel, 
brass, copper, aluminum, etc. 
We would welcome an oppor- 
tunity to discuss this with you. 


From the crushing of the 
materials to the last coat of 
glue, U.S. Sand Paper is sur- 
rounded with almost unbeliev- 
able precautions to insure 
uniformity of quality. 


You cannot sharpen sand 
paper: therefore buy the best, 
the U. S. brand—because it 
stays with you until the job 
is done. If your dealer doos 
not have U.S. Abrasives in 
stock, write direct to us. Our 
Service Department will 
recoramend the one best grade 
for your particular work. 


ite them to 5""We how hw fo ane 


Cyela Depta, THE DAVIS SEWING MACHINE €O., Dayton, Olle 


"Ride a Bicycle” 


Quality Fi 
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or out, and at times it may be a 
necessity. A small light can be easily 
installed as the accompanying sketch 
illustrates. It especially adapts itself 


xy 
"How many times have you let articles 


fn that dark tonneau?” Make a dome 
light for your ear top as here described 


to being fastened to one of the bows 
of the top. 

Screwaporeelain socket for abattery 
lamp to the under surface of this bow, 
and in the middle, Use about a six- 
volt lamp of as large candle power as 
practical and connect it to the mag- 
neto in the manner shown. 

‘Then cut out a piece of stiff metal 
and bend it to straddle the light with- 
out quite touching it. Cut as large a 
hole in the middle as is required to let 
the light through. 


To Make a Space-Saving 


Utilize that waste space beneath the 
chieaney by making acloset to it intoit 


N many kitchens the chimney is 
not built up from the ground but 
is supported by a bracket strongly 
built against the wall. ‘The triangu- 
lar space under the shelf can be util- 
ized as a cupboard for keeping cloths 
and brushes for use about the stove. 
‘The cupboard is hinged at the bottom 
and tilts out with a turned wooden 
knob which embodies a spring catch 
that locks it in position. Any ama- 
teur carpenter can easily construct it 


from waste pieces of wood. 
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A Simply Constructed Plate- 
Holder for Loose Films 


T often happens that one has a few 
unexposed films in a pack which, 
under ordinary circumstances, would 
be thrown away, since they ean not be 
placed in the camera. A special holder 
for such films can be easily made. 
It consists of a piece of tin—the back 
of a film-pack 
blolder will 
serve this pur- 
pose. This is 
cut 14 in. larger 
than the film. 
‘The two long 
sides are bent 
backwards 4 
fn. on each side 
tomake it more 
rigid. ‘The two 
short sides are 
each bent for- 
te ward in. 
divarded as of no we Leaving it 
slightly loose so 
that the film can be easily run under 
these folds without scratching. The 
film, re-enforced with this tin back, 
ean’ now be placed in an ordinary 
plate-holder like any other unexposed 
negative,—E, BADE. 
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Preventing Matches from 
Getting Wet 


AVE you ever gone eamping, and 
tried to light a fire with matches 
that had become damp? Of course 
you have, and from experience you 
know that it can’t be done. Then 
why not waterproof your matches so 
that rain or water cannot injure their 
firing abilities? Here is the way todo it 
Melt some paraffin in a pan and 
dip the match head into it, The 
paraffin makes a waterproof coatin 
‘over the head of the match and ri 
ders it impervious to dampness. 


To Remove the Nut from 
a Broken Bolt 


HEN the end of a bolt or stud 

breaks off at the nut and you 
have no other nuts of that size handy, 
the broken piece can be removed and 
the nut recov- 
ered for use by 
the method 
shown in the 
illustration. 
Take two 
pieces of scrap 
steel slightly 
smaller than 
the diameter 
of the bolt and 
clamp the 
broken stud 
between them 
in the jaws of 
avise, The nut 
can then be 
turned off with an ordinary wrench 
or spanner. 


pects OF steee 


Removing broken bolts 
from nuts is easy pro” 
vided ‘you clamp them 
inva viee as shown above 


marty spat sher—with or witht bel 
dock 


Made of easy wht or ro 
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‘Broom 


‘© master where you go this sum- 
‘mer you will see Keds. These 
light fabric shoes are made of 

finely woven canvas—so cool and flexible 

that they are always comfortable in the 
hhortese weather. ‘Their springy rubber 
soles make them a delight 10 wear. 

Some of the newer models are made 
just like leather shoes, with regular welt 
conseruetion soles and’ firmly boxed toes. 
"They are just the shoes you need with 
your white flannels, or fir business wear 
fn warm weather. 


Shoes for 
every summer need 


Footwear that combines comfort, style and economy 


The standard shoes for tennis, 
outing, and vacation wear. Made 


See rmarapitipr mae othe 
fmt elie cama 
“athe shes. High or Osfurd made 


Wich these additions, Keds have become 
a complete tine of canvas summer shoes. 
‘Last year millions of pairs were worn by 
‘men, women and children. 

Good dealers everywhere cary Keds. 
‘Try on the different models. See how 
light they fel, and how perfectly they ft, 

Keds are made only by the United 
Stares Rubber Company. Look for the 
name Keds on the sole, 

Formen and women, $1.50—$7.00 

For children Lig 4.50 


@ Keds 


United States Rubber Company 
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Be an American 
Ship Captain 


Here's the sport for spring 
and summer—fine steel 
boats just like the real ones, 
that are driven through the 
water by powerful long- 
running motors and fine 
serew propellers. 

There are beautifully 
painted merchant marine 
steamships (the Hog Island 
type), ocean liners, tugs, 
yachts, launches, swift de- 
Stroyers, scout patrol boats 
and real submarines that 
dive, These boats are, with- 
out a question, the finest 
toy boats that run by 
real machinery. The boats 
shown in. the illustration 
are Ives. 


Think of the fun you can have 
with Ives boats—a whole fleet 
of them. You can have har- 
bors, docks, wharves and freight 
sheds, at the seashore or beside 
some pond or brook. You can 
learn the great game of trans: 
portation, sending your cargoes 
to different ports, 


Get this book 
Write today for our fine book, 
“Shipsand Shipping.” Ittellsall 
about the sea, its rules and 


regulations, the parts of a 
ship, nautical terms, sig- 
nals, etc. Send four cents 
to pay postage and pack- 
ing and write your name 
and address plain] 


The Ives Mfg. 
Corporation 
191 Holland Avenue 
Bridgeport, Conn. 


A Wooden Pedestal 


Popular Science Monthly 


for a Bench Machine 


By H. H. Parker 


SMALL bench drill-press, or sim- 
ilar machine, could frequently be 
accommodated to better advantage 
somewhere else than on the bench. 
At the same time a regular floor type 
machine would be too expensive. The 
illustration shows the construction of 
a wooden pedestal which is neat in 
‘appearance, heavy and sub- 
stantial and requires little 
‘Standing on 


drill-press. The 
top is made of a heavy 
plank, between 2 and : 

fn thickness. Its length 
and width depend upon the 
size und shape of the ma- 
chine base, the weight of 
the machine and its height 
from the floor, but these 
dimensions should be kept 
ax small as possible, while 
consistent with stability, 
Four heavy vertical tim- 
bers about 4 by 4 are fast~ 
ened to the top piece by 
means -of long drift bolts 
driven into them and rivet- 
ed over clinch rings set_in 
flush with the surface. The 
‘corners of the top plank are 
rounded off and the ends 
sandpapered smooth. ‘Then the ped- 
estal is planked up with 7% or 1 
in, boards, the grain rutining horizon: 
tally and’ two or more widths used, 
as required. Screws, countersunk and 
covered by wood plugs, or nails with 
heads driven in and puttied over, 
are used as fastenings. A thicker 
hoard around the base, say 1% in. 
stock, adds greatly to the appearance 
of the finished article. 


fod cheap. 
but little oor space 


All the corners are rounded as 
shown in the plan sectional view, to 
correspond with the rounded corners 
of the top piece, and the vertical cor- 
ner timbers are set in far enough to 
allow the side planking to narrow in 
about 15 in. all around from the top 
plank. ‘This, tozether with the base- 
board, makes a very neat 
finish. One side is eut away 
enough to allow a drawer 
to be fitted; this slides on 
‘two strips nailed to the cor- 
ner posts and is convenient 
for holding drills, wrenches 
and other small parts. 
Four iron angle brackets are 
verewed or bolted at the 
corners of the wide faces as 
shown; these are drilled for 
lag serews or bolts to bolt, 
the machine securely to 
the floor. 

If there is any conerete 
handy, some may be poured 
into the pedestal, —enough 
to be almost even with the 
bottom of the drawer; this 
will add weight and cause 
the machine to operate with 
more steadiness and leas 
vibration, While an ad- 
vantage, the use of con- 
crete is’ not necessary and 
it is omitted there will be extra 
storage space left underneath the 
drawer. 

A couple of coats of dark paint, 
preferably the same color as the 
machine itself, will finish the work 
after all nail holes and cracks are 
puttied, and one will have practically 
as good a mounting for his bench 
machine as if it were of the regular 
floor pattern, 


To Make an Electric Cigar Lighter 
By Thomas W. Benson 


HE cigar lighter described works 
on the principle of an are, differ: 
ing from the usual type 
which a coil of wire is 
heated to the glowing point. 
Referring to the large il- 
lustration the body of the 
lighter will be seen. It con 
sists of a fibre shell taken 
from a large cartridge fuse. 
Holes are drilled in the 
brass eaps, one to pass the 
leads and the other to per- 
mit the insertion of the tip 
of the cigar cr cigarette. A 
piece of carbon shaped as 
shown is mounted near the 
eud having the large hole, 
by means of a small bolt, 
‘one lead being fastened un- 
der the head of this bolt. 
‘The other carbon contact 


ree 


enree corneeyee 
Carine tacur 


is mounted on a strip of brass by bind- 
ing tightly with fine copper wire. The 

brass strip is fitted with a 
short length of fibre rod to 
act asa push button, the 
strip then being mounted as 
shown. The other lead is 
connected to this brass strip. 
‘A narrow strip of friction 
tape may be wrapped 
around the casing over the 
live parts to prevent the 
hand touching them. 

‘The lighter may then be 
connected in series with a 
bank of lamps and operated 
from the lighting current. 
It may be used on storage 
batteries by connecting a 
gas lighting coil in. series 
with it. Simply pressing the 
button operates the lighter. 
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“Don’t! without Daylo’’ 


EMEMBER the Broad Street fire which destroyed a city 
block because a man carried an exposed light into the 
cellar? ‘Then there was that disaster,at sea that cost scores of 
liven: und the gue explosion which made hundreds homelow, 
‘These and man rophies should and could 
Phage A byt 
What do you think is the best use for Daylo? Your thought 
may win, yon, $3000.00—$1000.00—$500.00 or one of the 101 
other eash prizes of the 


Eveready Daylo $10,000.00 Cash Prize Contest 


Dealers everywhere are displaying a remarkable pi 
See Study het a free Contest Ulank from the 
in your answer. There's no cost or ebligation. If two or more contestants 
telmit the identical anewer selected hy the judges for sprig, the, fall 
fwount of the prize wil be pail to each, “Content closes August 1, 138 
‘The Art Editors of “Life” will judge the annwers 


AMERICAN EVER READY WORKS 


af National Carbon Company, Ine. 
LONG ISLAND CITY, NEW YORK 


Ms vign on Daylo Dealer's windows identifies dealers showing 
TMs eign om Dee Prasad. oo Contet Petare a 


00%nCashPrizes 


Metal Workers THE 1920 
This Means Money to You Motor Annual 
of the 


Popular Science Monthly 
This big book accurately pic- 
tures and describes more than 
400 new devices and accessories 
and contains scores of practical 
ideas for the Oxner, Manufac- 
turer, Dealer and Mechanic. 
Everyone interested in auto- 
mobiles will want this Motor 
Annual. The 1920 edition is 
limited to 100,000 copies. Order 
now if you wish to make sure of 
getting a copy 
Price, postpaid, 35 cents 


epular Science Monthly, 


P 
235 Weat oe New York 
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A Bench Anvil Made from 
a Flatiron 

N old flatiron can be made to 

serve a good purpose by its con- 

version into a small bench anvil. A 


way to do this is shown in Fig. 1, 
The handle is sawed off and the top 


= 


Fig. 1 shows how the flatiron is eut off, 
Fig. 2 the way it is secured to the back, 
fand Fig. 3its top surface ready for work 


surface smoothed off in a lathe or 
grinder. A hole may be drilled up 
through the bottom and tapped for a 
bolt to hold the casting inst the 
lathe face plate during the facing off pro- 
cess. This forms an anvil with great 
stability and no other base is neces- 

: it iv merely placed on the bench. 

In Fig. 2 and Fig. 3 the bottom sur- 
face is used to hammer on and the top 
‘is drilled and tapped, after cutting off 
the handle, for two 4s in. cap screws. 
A hardwood block is drilled and coun- 
terbored for these bolts and for wash- 
ers under their heads; by means of a 
socket wrench the anvil is bolted 
firmly to the base, providing a larger 
mmering surface than the method 
of Fig. 1. 

In drilling and facing off cast iron 
of this nature, care should be used, as 
sometimes there are encountered hard 
spots which would burn the drill or 
the lathe tool if too high a speed was 
used in driving the drill or the work. 


a Way to Utilize Odd 
Cuff-Links 


HEN a single button of a cuff 
link is lost the set becomes 
practically useless. ‘The accompany- 
ing illustration shows a method by 
which the two 
parts of the re- 
maining cuff 
button can be 
‘used again. 
Solder a dim- 
inutive safety- 
pin on the back 
of each part as 
in Fig. 1, but 
don't solder the 


Here’ 
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The Jndian Side Car provides 
the utmost in comfort 


Every refinement of the chassis 
cnaker’s art has been combined with 
Indian thoroughness and mechani- 
cal mastery to produce the Indian 
Side Car. 


Each detail from the all-important 
spring equipment down to the fold- 
ing foot-rest, is expressive of plan 
‘and workmanship that produces only 
the best. And in the design and de- 
velopment of each one of these 


details, ideal comfort for the pass- 
enger was the guiding principle, 
‘The Indian Side Car is worthy of the 
splendid road-companionship of the 
Indian Powerplus. 

In point of comfort, appearance and 
roadability, the Indian Side Car, like 
its powerful comrade, holds a unique 
place in the automotive field: 
place it has won with service- 
tested merit. 


Distinctive Fndian features 


Deep, luxurious, upholstery—two-piece, 
sheet-metal sections—four sets of resilient 


new clamping attachments for securing 


wheel spindle—four-point attachment to 
motorcycle—tool well, floor mat, water= 
proof apron, self-locking door—these are 
some of the unusual features of the pre- 
eminent Indian Side Car. 
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HENDEE MANUFACTURING COMPANY, Springfield, Mass. 
The Largest Motorcycle Manufacturer in the World 


Designed Right---Built Right 


The superiority ofthe MORROW 
couster brake is the natural result of 
roved correctness of its design. Its 
longer life, positive aétion, and un- 
failing dependability result from the 
logical application of known and 
tested mechanical principles. 


the 
orrow:. 
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STURDY, SURE, 
COASTER BRAKE 


‘The MORROW has a sraight had. Thetra 
rum expands against pratically the entire in- 
ner surface of the hub bringing into play 6 j- pr rs 
square inches of braking wurlace-—larper than The ee 

thar of any other coaster brake, The brake shoes = 

‘onthe drum areof bronze and they press against 

steel —thus ulizing the diference in hardness 
cof thetwometals to increase the braking power. 


431 ball bearings reduce fiftion 10 the mi 
imum, insuring easy coasting and longer life 


& ECLIPSE MACHINE COMPANY 


ELMIRA, NEW YORK 
Do You Work in a Factory? 


Demand the MORROW on the next Bicycle you Buy 
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How to Make a Jazzolin 
from a Broomstick 


HIS instrument is a source of 

great amusement to the music 
lover and is one that can be easily 
played by anyone as it embodies only 
one string. 

Frets or marks may be made at the 
proper intervals on the fingerboard to 
guide the novice in placing his fingers, 
‘They may be copied from those on a 


Here is the way the jazzolin will 


appear when finished. “Anyone 
can play it with but litte practice 


guitar or mandolin or made by finding 
the scale on the instrument itself. 

‘The body consists of a small-sized 
cigar box, the front cover cut as shown 
in the illustration, measuring 14¢ in, 
from each corner and 234 in, down 
on the sides. 

‘The sound holes are shaped like the 
warrior club, or the conventional F 
hole may be substituted, the length 
being 3 in., the width 9/16 in, on one 
end and widening to 9/8 in. on the 
other Set them in or on an angle 
as shown, 114 in. in on front and 34 in, 
on the back. ‘The side view gives the 
position of ‘the inside blocks—front 
and back—that in front being 14 by 
134 by 214 in, while the back one is 14 
by tg by 184 in. The height will vary 
according to the depth of the box. 

Bevel the top of the front block 14 
of an in. to form the slant for the 
fingerboard. Bore holes in the back 
of the block for the button peg. 
Clamp the broom handle in a vise and 
plane off the top until the width is a 
trifle over 35 in, Now measure in 
in, on one end, and down 34 in, from 
the top of the end. Saw on this line 
to the 4 in. mark, eutting out with 
fret saw. The length of the whole 
will be 15 in. Now measure in 134 in, 
from the other end and drill holes 
3¢ in. the depth of the handle, 7/16 in. 
wide and 1%4 in. long. A small strip 
of bone is fastened upon this end as 
well as one on the back of the box, 
‘These should have small grooves filed 
in the center of the top for the string. 
‘The key is made from hardwood and 
must taper like a violin key. The 
design may be varied to suit the 
ideas of the builder. 
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‘The design on the end is made with 
a three-cornered file and a small drill. 
height and 134 in. 
Cut in 14 in. on the bottom to 
‘Taper the thickness of 

the height from 3/16 in. to in. 
Make a small peg and insert it in 
the rear block. Glue strips on the 
top inside edges and after fastening 
the fingerboard through the front 
block set in the top and glue it se- 
curely. Now bore « hole through the 
top of the fingerboard into the block, 
and countersink the serew which holds 
it, If desired the bridge may be 
rounded slightly on top while the two 
pogs are made for the front and back. 
‘This will allow the use of two strings 
tuned in fifths or five tones between 
their pitches, preferably E and A 
violin strings. Use only silk or gut 
strings as a steel string will sound 
much too tinny. Cut the grooves 
for the strings about 3/8 in. deep—it 
more than one is to be used. This 
will allow plenty of drop for the bow. 
Purchase a cheap bow from some 
‘tore or pawn shop but be sure 


‘The diagram above sets forth in 
detail every part of the construc: 
tion and you’ should encounter no 
difficulty in making the instrument 


that the hair is in good condition, and 
it should be kept well rosined.  Deco- 
rate the edges and corners of the in- 
strument with narrow strips of colored 
paper and give it two coats of white 
shellac, rubbing down the finger- 
board after each coat. 

For a more finished instrument a 
hole can be bored in the back block 
under the peg, and in it a round stick 
about 25 in, in length may be inserted 
‘togive a substantial rest for the instru- 
ment. When finished this way it re- 
sembies the ‘cello. 

‘The jazzolin somewhat, resembles 
the ukelele except for the fact that it 
ia played with a violin bow instead of 
fa pick. Several of these instruments 
in eonjunetion with a piano will render 
very pleasing music. The popular 
“jazz” music becomes easy, once one 
is accustomed to using the bow.— 
Frank W. Vroow. 
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| Trained Tom Cooper to 
BeABi¢ Success 
in Only 7 Weeks 
How Tom Cooper Won 0 


M_ COOPER lived in small town, 
te ‘ther 


; 
HI 


Popular Science Monthly 


Grinding a Drill Correctly 
TWO MEN TRAVEL ie an Art 
1.000 MILES TO LEARN 0 matter how hard the material 
~ AN of a drill, the cutting edges even- 
TIRE SURGERY tually become dull and must be re- 
ground. To the novice, this grinding 
operation may seem a mere matter of 
holding the 
tool against a 
rotating grind- 
stone, but skill 
j is required to 
y/ sharpen the 
EE TE eutting edges 
i satisfactorily. 
The ‘llustra- 
Yj tion shows one 
of the common 
faults met with 
y in drill grind- 
The point of thin 
i drt Eground aff ing. The point 
Seqieenioenat Smee tthe of the drill haw 
larger been ground 
than ‘the dil off center, and 
as a conse- 
quence one lip or cutting edge is longer 
than the other. A drill ground in 
this manner will wobble when tn use 
ATED. and will make the hole too large. ‘The 
SweErecrrae | side of the ari wi the Jonger lip 
axl morn = ae mnwn wv | reams the hole, while the other lip runs 
era is RTE wes tm owe mvs | fre, not extending a far an the noloa 
radius, ‘This fault will be apparent 
from the illustration, 

On account of the liability to error, 
the hand method is used as little as 
possible by large machine shops in 
which work that requires extreme 
accuracy is done. Tool-grinding ma- 
—_ "| chines that adjust themselves auto- 
NAVIGATION | matically are now made. Such. ma- 


chines are as nearly “fool-proof” as 


EXEE; | they can be made, with the result that 
MASONIC BOOKS the personal errors of the mechanic are 
Jewelry and Goods FAG | almost entirely eliminated, 
| REDDING & CO. 
200 Fifth Avenue" Depts 8 New York A Door Handle Made from a 
BUYS A\ Shovel Handle 
GIBSON HEN you have a door without 


‘a knob or handle and a shovel 
without a blade the two cen be made 
to serve each other. 

‘Saw through the shovel handle just 
below the rivet under the handle 
opening. Bore 
a hole through 
the remaining 
portion, as ine 
dicated in the 
drawing, and a 
similar hole 
through the door 
where the handle 
is wanted. Then 
bole the two toe ee eae 
gether with a Herels awaytomal 
Fongearriageboit SH, shovel” handies 
and your handle 
isdone. It eax 
be applied to trapdoors and gates as 
well as doors 

Does this article suggest other 
ways of utilizing old tool handles 
now lying useless in the cellar or 
about the farm? 


Hoven Maru 


f 
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How to Prolong the Life 


of Expensive Shirts 
NDOUBTEDLY the greatest 


wear in a man’s shirt occurs 
where the stiff lower edges of the 
starched collar rub the fabric with 
every movement of the head. Many 
expensive shirts are discarded prema- 
turely just because of wear and tear 
around the frontal half of the collar. 
A practical method by which such 
shirts worn only in this place may be 
restored perfectly, is described here. 
Remove the worn front panels of 
shirt by opening seams at front of 


Ao 


sheet or 
Parte 


ood shirts simply be 
ceause they are'torn at the neck?” Cut 
‘off the bad part, move the front up, 
fand the shirt "ia" practically new 


collar band, front of shoulders, front 
‘of armholes and down the sides. (A 
disearded safety razor blade serves 
aptly.) Keeping these worn front 
panels buttoned, place them on a 
sheet of paper and trace the outline of 
the whole shirt front (Fig. 1), then 


cut out the form for use as pattern, | 


Placing this paper pattern on shirt 
front, shift pattern downward until 
worn'part of shirt front appears above 
the pattern (Fig, 2); then trace the 
pattern anew on the shirt front and 
cut same to suit, carefully. When 
this front is sewed back in the shirt, 
the worn part has been displaced, and 
the front shirt tails are but slightly 
shorter, while the shirt is practically 
new again.—C. NvB. 


To Remove Spindle Bolts 
Easily 


ISHING to put in a new set of 


“My Mama says this makes every 
electric socket twice as useful.” 


It fits any electric light socket and 
ives Light and Heat or Light and 
ower from a single socket at the 

same time. 


No longer need you remove your electric light 
bulb to use your Toaster, Vacuum Cleaner, 
‘Washing Machine, etc. 


“Every Wired Home Needs Three or More"™ 
AT YOUR DEALER'S 


34322 


Made onty by 
BENJAMIN ELECTRIC MEG. CO. 
Chicago New York San Francico 


‘The Quality Plug 


Wher you buy Electrical Appliances ask your dealer 1» equip the card sui Benjamin No. 
903 Swivel Attachment Plug. It steve inte the seid eithoal twiting the cord. 
Benjamin No.2452 Shade Holders enable yout soe any shadenuth your Tove Way Ph 


spindle bolts and bushings in 
my Ford, I was disagreeably surprised 
to find that it required an 18-in. pipe 
wrench, and an old, discarded pump 
barrel slipped over the end to lengthen 
it, to unscrew these bolts. Not caring 
to use these makeshifts again, I pro- 
cured a small can of flake graphite to 
which was added enough eylinder oil 
to form a thick paste; then, when the 
bushings were fitted and the parts 
assembled, the threaded ends of the 
spindle bolts and the threads in the 
lower part of the axle were coated 
with this mixture, and the bolts 
screwed up tight. 

Six months later the il holes in one of 
the spindle bolts became choked or stop 
ped up and I had no trouble in removing 
the bolt with the regular wrench used 
for that purpose —Roy C. BRaDsUnY. 


Study ENGINEERING 


EXPLOSION WHISTLE 


RELIABILITY 


ie TRE IN EL 
Wilson Engineering Corp., 
m0, 


Hanover, Mass. 


Coun coRREsFONOENCE Sc. 


I Have Been Successful 
and My Book 


“Motion Picture 
Electricity” 


will teach you in simple form how to install, 
‘Operate and maintalnclectrical equipment for 
ipoving pctce tates and 

The bok Ishandsomely bound with 


wrtext book. “The price ix only 3. 
Y prepa 
T have bee in th 


ORDER COUPON 


RRS soe ven cue 
ccna att Madi Bit 


Whoa! Garco 
knows that word 


Obedience is Garco's most 
noticeable quality. It doesn’t 
hold you back when you want 
full speed ahead; it never fails 
to respond when you feel like 
a hurried stop. 

Garco Asbestos Brake Linings easy 
to recognize, ‘The name is stamped 


‘every second foot. ‘That is your 
‘Bemirance of 100/ good brake service. 


Your deslee 
(efor you. 


General Asbestos & Rubber Co. 
Charleston, S.C. 
NEW YORK CHICAGO PITTSBURGH 


GARGO 


BRAKE LINING 
caenas gf IGH SCHOOL PUPILS 


arn $5.09 6015.04 eek crn ater scootboas 
‘Par Scee Mowthiy 325 West 38 Some, New Tok 


This Switch Mechanism Will 
Prevent Accidents 
By Philip G. Bernhotz 


‘0 prevent the recurrence of a seri- 

‘ous accident, the switch-inter- 

locking apparatus, chown in Fig. 2, was 
devised. 

Switches A and B are ammeter- 
phase switches which must never both 
be closed at the same time. On the 
board these switches were arranged 
without a thought of an interlocking 
apparatus. They were used for years 
without serious trouble, because the 
supply cur- 
renteameonly 
froma50-kilo- 
watt gener- 
ator which 
was too small 
to cause much 
trouble when 
shorted. 
About a year 
‘ago, however, 
this generator 
was removed 
and the 
switch -board 
connected di- 
rectly withthe 
current from a large power-plant. 
For a time all went smoothly but, 
when a mistake was made, there was a 
blinding flash which consumed the 
switchboard and seriously injured the 
‘operator. 

Fig. 1 shows the wiring diagram and 
switches required for reading the cur- 
rent ina three-phase circuit. A and B 
are two switches which must be used 


three-phase circuit 


Here are the to switches, together 
with the interlocking mechanise 


one at a time in taking the readings, A 
being used for L1 and L2, and B for 
3. These two switches are shown in 
Fig. 2 with the interlocking mechan- 


ism; C is a stick of hardwood shaped 
as shown in the top view, and held in a 
neutral position by the spring D. 
Switch A has a fiber-block fastened 
between the blades E; it carries an 
iron bell-shaped lever F that engeges 
the end of the stick C. The stick C is 
moved to the left, blocking switch B. 
Switeh A is thrown to the left, stick C 
blocking the switch B. When switch 
A is out, the two small springs D hold 
the stick in neutral and switch B is 
free to ent 

G, the curved end of the stick, 
should be covered with 
to make it more firm: 
switch B should be as narrow ss pos- 
sible s0 as to lock switch A as soon ns 
awitch B enters its seat. 


A Simple Way to Make a File 
More Efficient 


A iE in as Sates 
has the disadvantage of being 
made of cast-iron. When a break 
occurs, the clamp is usually left intact, 
Likewise the handle of a small pipe- 
wrench outlasts i 
but it goes to the jun 
With the unbroken members of the 
two tools, the file-holder and wrench, 
the writer constructed a file-holder 


=e j 
rut 
ome oF srtson 

wechoe cn. 


Here is use for an old broken down 
wrench. "Tt now acts as a file-holder 
find also helpe to reduce Gling tine 


that was just as convenient as the 
original one and very much stronger. 

‘The under side of the wrench- 
handle was filed down as so to accom- 
modate a larger file-tange. ‘The jaw 
was ground down at the sides and the 
clamp slipped on and retained with a 
projecting-pin through the hole in the 
wrench-jaw. ‘This made an excellent 
file-holder and one which will outlast 
a dozen files.—James M. Kane, 


A Safety Caster for the Stock-Room Ladder 


IG tool, and pattern storage- 
rooms’ are usually provided 
with4- and 6-ft. ladders, which 

often shift when in use, 

sometimes causing serious 
falls. Theillustrationshows 
caster that has all the ad- 
vantages of the roller step- 

ladder, and that at the same r 

‘ime becomes firm and sta- 

jonary when a weight is 

set upon it. 
‘The cester housings ere 
festened to the four legs of the ladder 


me 


‘A ladder cannot slip 
if these casters are 
fttached “a3 shown 


by machine bolts in such a 
manner that the tension of 
the springs lift it from the 
floor. ‘The tension may be 
adjusted by moving the cot- 
ter-pin. The square shank 
of the caster is compact 
and close to the side of the 
ladder and does not inter- 
fere with the foot space. 
Neorly every supply store 
carries them, and they save 
theircost many timesby pre- 
venting accidents. -WIu1aM FARRELL. 
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To Recut the Valve Seats on 
an Old Engine 

'HEN overhauling an old engine 

it will generally be found that 


the valves have worn down their seats, 
leaving a shoulder around the edge 


pan view 


m : 


eee Seen 
‘Why not make your own tool for 
reeutting ‘old valve seats? Tt 
Will do tne work Bf turned slowly 


which hinders the passage of the gas 
and also causes the valve to cateh and 
not seat properly. 

Make a tool, for eutting down the 
shoulder and for refacing the valve 
seat, of an old valve the size used in 
steel about 3 in. Tong. Cut a notch 
in the head of the valve so that the 
cutter will wedge in tight. The cut- 
ter is ground with the cutting edge 
straight and at the angle shown in the 
diagram. ‘Then set it in the notch 
for cutting down the shoulder and 
refacing the valve seat. A bar of 
iron bolted to one corner of the eylin- 
dor block and with a set sere 
the other end directly under the 
guide is to adjust the tool to the 
proper depth as the seat is gradually 
eut down, 

‘The tool is turned with a brace and 
bit and it must be turned slowly, so 
that it will cut the iron smooth with- 
out chattering. —P. P. AVERY, 


How to Make a Tapered 
Rope End 


HE proper way to finish a rope 
end so that it will go easily 
through an eye- 

cur steanes let ia shown in 

the illustration 

First untw 
two or three 
ches of the rope 
and cut the 
strands to half 
their present 
thickness. Then 
rewind therope 
again, keeping 
to do so will enable each strand well 
EES Oro twisted up in 


= A 
Don’t you remember- 


JETS youzand I tum back the years and be boys 

sink: Vou gemeniben: hawiyou, longed: for a 
Pecwleewigouidienmed oe Begeaeryeueivec? 
Gieneatsl teria anbidicy tie divend‘cnms Wis! 
Was there over a happier boy, in, the world (than 
you, the day you got your bicycle? 


What about your boy—your gitl? Do you 
know of anything in the world that could bring 
them more pleasure—or could make them stronger 
add anceasthientied Ds: geuu Encun oF moyen 
hey Would Want faery” Read tar Godel 
hearts and you'll fad thet the desire for a’ Bicycle 
is enthroned there—just as it was in your heart. 


Give them this happiness. Give them the 
opportunity to grow up healthy, rosy women 
and robust, foursquare men. Give them the joy 
of soot things—the inspiration to do things— 
and the chance to be things! Give them a bicycle! 


Not only boys and girls, but men and women get both 
pleasure and profit out of bicycling. The convenience of 
riding to work or school and avoiding the hot, crowded cars 
—the exhilarating thrill of fresh air and red blood—the clear 
eye and “fit as a fiddle feeling"—these are what go hand in 


hand with pleasure in_making the bicyele popular and a 
lay. 


tonic for everybody. See Your Dealer 


Ride a Bi 


CYCLE TRADES OF AMERICA, Inc., 35 Warren Sereet 


Se"epaige coat 
= * ‘the original 


direction. ‘Then bind up th> end as 
shown.—Morris G. MILLER. 


New York, U.S.A. 
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No Other Typewriter 


Can Do This 


Over 365 
THE styles of 
BENT. types and 
HAMMOND languages 
to select 
from. 
“Just turn 
the Knob” 
to change. 


‘There are many typewriters but only 
‘one scientific "Writing Machine.” 
Examine the varied types of the Mul- 
tiplex below and you'll understand why. 


TWO STYLES OF TYPE, or 
two to five different 
languages, carried on 
the machine AT ONCE 
"JUST TURN THE KNOB 
and change instantly 
: 
EE Eaten 8 
Head tence uta ts been 
"Sun the Knob to change 
The above mmoles of tye sve bum aliaht 
poi aa 
‘her a apecl ups. hat wrt al 
Tarde cats fr Naterend beer mate 


Imation, gives chemical signs ani symbols 
‘That's why the 


ii Hammond A 


chine with mathematician, 


ores 


The Neatest Mechanical Job 
I Ever Saw 


The Popular Science Monthly will pay 
ninety dollars for the best answers 


HAT wi 


the neatest mechanical job you ever saw, 


and how was it done? Some neat ones recently de- 


scribed in the Popviar Se 


overhead shaft repaired without removing. it. 
brush made from an old pencil. 
The action of a drill in soft metal made easy. 


bushed. 


Worn screws made as good as new. 


ce Montuty were: A broken. 


A magneto 
Tight pulleys quickly 


There are, of course, 


many other neat jobs, and we want to know in how many 


other practical ways they can be done. 


Tell us! The 


PorvtanScrexce Moxtuy offers three prizes,—a first prize 
of $50, a second prize of $25, and a third prize of $15,— 
to be awarded in accordance with the rules set forth below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of neat jobs, but 
only one method can possibly win 
the first prize, only one the second, 
and only one the third. The 
contest is open to everybody. 


(2) The method must be clear- 
ly shown either in a photograph 
or ina drawing. If a drawing is 
‘sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligibl 
While pencil sketches will be con- 
sidered, contestants are requested 
to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
set forth the use of the appliance 
very clearly. The contestant's 
name and address should appear 
fon each sheet of drawings. 


(8) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given, It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Poruar 
SciENcE MONTHLY not later than 
5 p.m. on Saturday, July 31, 1920, 


(5) The judges of the contest 
will be the editors of the POPULAR. 
Sctexce MonTHLy. 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
‘suggested the simplest and neatest 
job that you ever saw. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit. 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the PoruLar 
Science MONTHLY. A  deserip- 
tion of the methods which win the 
three prizes offered will duly ap- 
pear in the pages of the POPULAR 
‘Sctexce MonTuLy, together with 
the names of the winners, 


(8) The editors of the PoruLar 
Screxce Monraty shall have 
the right to publish meritorious 
manuscripts which do not win a 
prize. ‘The regular space rates 
will be paid to the contestants 
who submit the manuscripts thus 
selected. 


(9) When a contestant submits 
more than one method, the de- 
seription and drawing by which 
each is set forth must be sent as 
a separate unit. 


(10) Manuseripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Neatest Job Editor, 
POPULAR SCIENCE MONTHLY, 225 
‘West 39th Street, New York City. 
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“At Last—A Real Job and Real Money” 


“And if only I'd started earlier, I could have had them five years ago. 
I didn’t realize at first what spare time study would do for a man. Taking 
up that I. C. S, course marked the real beginning of my success. In 
three months I received my first promotion. But I kept right on study- 
ing and I've been climbing ever since.” 


Every mail brings letters from some of the two million students of the International 
Correspondence Schools, telling of advancements and increased salaries won through 
spare time study. WITERNATIONAL CORNESPONDENCE SCHOO 


How much longer are you going to 
wait before taking the step that is 
bound to bring you more money? 
Isn't it better to start now than to wait 
five years and then realize what the 
delay has cost you? 


u 


ii 


i 


One hour after supper each night 
spent with the I. C. S. in the quiet of 
your own home will prepare you for 
the position you want in the work 
you like best. 


Yes, it will! Putit up to us to prove 
it. Without cost, without obligation, 
just mark and mail this coupon. 


i 
a 
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A Convenient and Effective 
RS DOUBLE Knife-Sharpener 


Tire Mileage ‘OR several reasons, many electri- 

- cians consider it useless to carry an 

Save the high || oil-stone in their tool-bag. It seldom 
cost of new tires. | | lasts for any length of time, owing to 
Get many extra | | the abuse to which it is subjected, and 
moreover, it is not suited to the main 


miles out of your 


purpose for which it is carried, that of 


old tires by treat- keeping the knife in 
ing them with old, ™to6t~ _&8°%> in good shape for ‘eum nttachmen that mabes any 
—=ay skinning wires ie [9 
and cutting 
and ¢) 
isp 
o cuttingloom gets 
pena covered wits the 
cree Bi satetence with 
beonebachg Halong fy | which the ‘wire 
See nates [\} eer 
a mud yoo te 
BS sae, || cutting difficult. 


This 1s especial 
true when 
knifesbarpener f° ‘weather proof” 
ftomablockotwood insulation is be- 
ing skinned from 

wires, ‘These substances usually gum 
up the surface of an oil-stone after one 
‘or two sharpenings, The best way to 
keep a knife in good condition for such 
uses is fit to remove the sticky coat 
ing from the blade with a piece of 
mmedium sandpaper, then to touch up 
ts edge on a piece of fine emery-cloth. 
E DAY in the iiustration is shown a con: | Duratex Guaran 

venient little substitute for the oll- 


low petals oat aye 


7\\E 
*360-20N 


tra Shook of Flint Did That | %:0Pe. It consists of a piece of wood | “nr ion gu ton 


amount of business Inone day | **ip about 2 in. wide and 5 or 6 in. | mlm! Mina ss 

Maing and vellng ‘pocorn repttr | lonk, with a thickness of an inch oF so. 3 

with this" machine,” "Profite 2 ‘A wedge-shaped piece ix sawed from 

Multenof ans Jaberty Penge cuttistesent” | each end of this block, the wedges thus 
i bmattyabesdaceci | made being used to stretch a step of 

1 knclosed dod sandpaper tightly on one side and a 


vn thea oe Z strip of fine emery-cloth on the other. 


cert 


Fertig wai veri ‘The abrasive surfaces can be re- 
Fekines sctlon' of iis own covers wo biocks: | ewed in a jiffy: the device is light 


# 


ct wrasonry ving every 


and non-breakable and it costs noth- 


= St coc] ing.—JouN A. WEAVER. 
ate How to Make an Extensible 


Bit-Extension 


HE very fact that a bit-extension 

is intended to lengthen the reach 
of an auger-bit often makes it desirable 
that the extension itself be capable of 
‘we —_| being extended. While oceasions eall- 
‘Start You In Business | ing for this adjustment are compara- 
LltscataiaoexserenceTeuth ou crtformia | tively rare with the ordinary carpenter, 
TO) 


\ “Lighting Fixtures” 


they are quite frequent with bridge 
carpenters, well-rig builders, and other 
mechanics’ working on heavy con- 
Westannse, NewYork | struction jobs. ! 
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Popular Science Monthy, 


bebe lated 


‘The illustration shows a simple way 
of accomplishing this result without at 
all detracting from any desirable qual- 
ity of the tool. ‘The method consists in 
simply cutting the stem near the shank 
and head, threading the cut ends, and 
re-connecting them with a pair of 
sleeves made from seamless tubing. 
‘The sleeves should be forced on the 
threads, on the shank-ends left back 
of the chuck, and on the square end, 
so that the ‘only thing necessary to 
lengthen or shorten the extension is to 
serew the central section out and the 
desired section in. The threads ean 


then be set up with a pipe-wrench or 


the bench-vise which will prevent 
any possibility of their coming loose. 

Several threaded rods of different 
lengths may be kept on hand so that 
the same extension may be lengthened 
ina few moments from a few inches to 
several feet, HENRY SIMON. 


Putting the Crippled Gas- 
Stove Back to Work 


ROKEN cast iron is difficult to 

repair in the ordinary way, and 
is, as a rule, not worth the expense 
of a welding operation. 

‘The gas stove shown in the accom- 
panying photograph was broken by a 
fall, which smashed its foot into small, 
pieces. The foot was replaced by a 


Does this gas-stove repair sus: 
igest means of restoring to use 
DOther broken cast-iron articles? 


substantial and lasting repair, which 
consisted of 54-in. strap-iron, as shown. 
‘Two pieces of strap-iron were used 

one piece served as a cross-bar, and the 
other as the foot. Three holes were 
drilled into the cross-bar, one in the 
center and one at each end. One hole 
‘was bored through one end of the foot. 

‘The eross-piece and the foot were held 
together with a short stove-bolt. The 
cross-bar was then bolted to the open- 
ings in the stove with two more short 
stove-bolts.—FRrank W. Harta. 


Get into this constructive 
previous trai 
the help of the 


Because of the importance 
of his work the draftsman is 
paid a big salary and is al- 
ways in line for advancement. 
‘The draftsman’ 

week. A knowledg 
ping stone to bis 
dust 


of draft 


How “‘Columbia”’ Students. 
Succeed 


Students of the Columbia School 
of Drafting often secure positions 
at $2,000 or more a year to start 
before completing the course. Hun- 

Js of ‘and women with 
lumbia” tr are now mak- 
ing good with big « 
the country. Many more are needed 
for splendid 


for some of 


ncerns all over 


George Murray, 
G. Tangorra, $2,800 2 
mth wo star W 


umber of similar cave 


This Complete Draiting Equip- 
ment Furnished to scideots of our 
Stewh The istranents areol sandard 
Americin make ofthe best quality fully 
smarantend, and become your property of 
‘the come Every strat 
‘courne fe icluded 


LEARN DRAFTING 


At Home-In Spare Time 
as you would in actual practice 


pay is from $35 to $100 a 

ng is the step- 
technical positions in the in- 
al field paying as high as $50,000 a year. 


Become a Specialist 


We not 
tical ‘wal 
would 


ly sive you thorough 
5 la'Aechnical Dali 
- ‘drawings a8 you 
any dralting room. ut theadditinal 

Bee ote 


pace 
ache 


tonne 
opened to 
ruined specialist 
thie protein. 


bwin soe 


se howe 


Big Concerns Employ “Co- 


lumbia” Graduates 
“The best concerns in. Amerien employ 
Columbia: graduates ia their dealing 
Tyecare of ‘the. thorough 


ive whieh enabler 


ing wedge in, 
where. A’ 

Tecognigcd ay an experienced 
forte ore scorer ur rae 


COLUMBIA SCHOOL OF DRAFTING, 
Bag © Cledin, Preiden 
Dt 140 “Ten T Sa, Wy Wain BE, 


fein eet Sa atte ea aN 


Got the Coaster Wagon With, 


Auto Weel onthe Sides'Tont 


Pa, away wit that ol 
fashioned, “report, and 
hance. ‘Avoid 
Improve your 
fceuracy and enjoy’ pee 
sion shooting. any: 
where at any timewitha 


Build Your Own PHONOGRAPH 
Its Easy Wah Our Help 


An Electric Light for the 
Lawn-Mower 


‘OR the man who gets home late 
at night and wants to mow the 
lawn some sort of a light may be 
necessary to facilitate his work. A 
Jo rancut 


ADLUSTABLE 
Bexcxer 


Why disturb the neighbors with early 
morning lawamowing? Attach a ight 
to the machine for evening work 


common bicycle searchlight is just the 
thing and can be attached to the 
handle of the mower. 

‘Set a pipe flange on the top surface 
of the handle about half way up. 
Screw a 6 inch nipple into that and 
an elbow on the top of the nipple, 
pointing back towards the end of the 
handle, Then set a horizontal piece 
of pipe in the elbow about 12 in. 
Tong. 

‘The light bracket can be attached 
to the upright nipple and the battery 
ean be suspended from the horizontal 
piece, as on a bicycle frame. The 
switch can be carried up to the cross 

indie at the top. By setting this 


flying grass will go under the light 
id not int ith i 


A Device for Distributing 
Potatoes and Corn Evenly 


SIMPLE marker to be used for 
spacing rows for corn, potatoes, 

ete. ean be made from parts found 
around the average farm. The 
gram shows the construction in deti 
The cross-bar A is made from a 
atick of wood 4 in. by 4 in. To take 


‘SPER MFO, €0. 11 hr Bae, Ti, Oe 


the shafts 2-in. holes are drilled at B 
‘These shafts can be made from 
young trees, for these have the neces- 
sary taper and are much more flexible 
than straight sticks. A large nail, 
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driven as shown; will hold each shaft 
in place. Strap-iron braces, screwed 
to the shafts and cross-bar, will serve 
to hold the contrivance rigid and pre~ 
vent side-sway. 

‘Three markers are used, one serving 
as a guide and the other two to mark 
new rows. Old cultivator-teeth are 
bolted to lengths of wood 2 in. in 
diameter. The distance from the 
bottom of the teeth to the center of 
the eross-bar should be about 12 in. 

To prevent the marker from jump- 
ing out of its course or being broken 
by striking stones, ete., the holes A 
should be made longer than they are 
wide. This will permit a certain 
amount of play and will leave the 
tooth-holders rigid. 

The two outside markers are fast 
ened in the same way as are the 
shafts; that is, with a large nail, as is 
shown in Fig. 2. ‘The hole through B 
should be a trifle larger than the nail 
so that there will be sufficient play to 
permit the piece holding the teeth 
to move back and forth in the hole A. 

‘The central marker is fastened with 
polt instead of a nail. The 
tree chain is fastened to this 
eye-bolt. ‘The guide-bar, which is 
uused for keeping the marker in its 
course and lifting it over obstacles, 
is a 4i-in. pipe, bent to shape and 
then tightly jammed into the holes 


This Cement Saw-Buck 
Promotes Efficiency 


EMENT has many advantages 
over wood in the construction of a 
saw-buck, or block for holding logs 
while sawing them into stove lengths. 
‘This substance is heavy enough to 
stand solidly under all stresses, it never 


LEATHER STRAP 08 CHA 


‘The usual saw-buck is made of wood and 
vance is as a rule rickety. 
clamp the Jog. firmly 


wears out, und it is neat and attractive. 
‘The form for casting is merely a 
rectangular box that ean be easily dis- 
mantled. ‘The triangular groove in the 
top of the finished contrivance is pro- 
duced by nailing two short pieces of 
wide board together to form a V- 
trough, and laying it in place when 
casting. ‘Two stout metal rings should 
be attached to rods or wires, and these 
rods or wires should be imbedded in 
the cement, near the top, two on each 
side. The rings are very handy for 
fastenting straps or chains for holding 
the log solidly to the block. Use a 
cement mixture of 1 part cement, 2 or 
8 parts sand and 3 parts gravel or large 
pebbles.—JAMEs P. Lewis, 


7) 
Put Your Name 
on This Pay-Roll 


Men like you are wanted for big pay positions in the fascinating field 
of automobile engineering. We have made it easy for you to fit yourself 
for one of these positions. You don’t have to go to school. You don’t 
have to serve an apprenticeship. Fifteen automobile engineers and special- 
ists have compiled a spare time reading course that will equip you to be 
an automobile expert without taking any time from your present work, 


AUTO BOOKS 


6 Volumes Shipped Free 


Now ready for you—an_ up-to-the. 
volume library on Automobile Engineerin 
the construction, care and repair of ple: 
motor trucks and motorcycles. Brimming 


Partial List of 


ninute six 
, covering 


advanced information on Lighting System, Garage | Trmninion 
Design and Equipment, Welding and other repair | Serriog Frames 
methods. Contains everything that a mechanic or | {iq 

an engineer or a motorcyclist or the owner or pros- 

pective owner of a motor car ought to know. Writ- 


in simple language that anybody can understand. 


Tastefully bound in American Morocco, flexible 
covers, gold stamped, 2,650 pages and 2,100 illus- 
s, tables and explanatory diagrams. Alibrary | (iand Ke 


Eommeteal Trucks 


that cost thousands of dollars to compile but that | fymmes 


comes to you free for 7 days’ examination, 


Only 7c a day 


when books arrive. You can read them and study them for seven whole days before you 
decide whether you want to keep them or not. It you like the books send only” $2.80 in 
the special introductory price of $24.80 has heen pid, 
(ees 2 the set goesa year's consulting membership in the Amer 
can Technical Society. (Regular price,$12.) Thisgreat bargain offer must soon be withdrawn, 


Send No Money Now 


take our word for it. See the books without cost.” There is so much profit in 
this offer for you, that we urge you to waste not a moment in sending for the books. Put 
the coupon in the mails today. Send no money—just the coupon! 


American Technical Society Dept. A-20-B, Chicago, Ill. 


Not a cent to pay in advance. First you 
sce the books fn your own home or sho 
ust mail coupon and pay’ express charges 


American Technical Society, 
‘Dept. A-20-B, Chicago, Ill 
Please send me the valine set, 

Engineering, Yor 7 day 


Neen pal 
Showin 
the 
512 Consulting Membership are mine 
Wet think Tea 

nooks after the 
‘wit return thera at 


‘and Tally paid for: 
Set alone witht th 


Mail The 
Coupon For 
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Eoven days trial 
Sour expense 


Address : 
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Just Published 


Experiments with 110-Volt 
Alternating Currents. 
By J. D. ADAMS 


Why does the young electrician 
seldom have any practical knowledge 
of the 110-volt alternating current— 
the most. important form in which | 
electricity is used commercially? | 
his condition. exists because the many | 
books for the beginner, excelent thotwgh they | 
‘te all seem to 50 earfully avout the alter 
hating current az though it were something | 
th ‘rian should. nt | 


he 
Re purpose of this hook ix 9 show the 
amateur electrician thae’the L0-volt or 
therein create aye handed with perect 
fniety” and witho 


ovehtal 


and tportane. th 
om the. performance ol oye 
Series ot battery" experiments bo. uritormiy 
siete in the exe 
Looe" were all performed at 
fa machine sp 
ila. The app 
inecesariiy made at ensible con 
Sistent with the secur og results. 
Fully Mlustrated 
Price, Postpaid, ~~ - $1.75 
ELECTRICIANS’ 
ing Manual 
By F, F, SENGSTOCK, E. E. 
This book contains all the essential infor 


ration seeded for the propre iostallat 
Fighting und” power ystems in hovues a 
‘ther buildings ea. writen 
pain English by an Electrica E 
Hoard of Underw 

Profinely iustrated and contains many 
tables and formulas 


Chieage 


448 Pages, 418 Tilusteations | 
New Faition 1920, { 
Pocke sible binding 


Price, Postpaid, $2.50 | 


CONSTRUCTION 
of Small Alternating Current 
Motors 


By PROF. A. E. WATSON, 
Brown University 


This book contains complete atntone 
for building stall alternating current mo 
mizes.” The designs will be 


be worked 
amateur for, making useful instruments 

Some of the subjects taken up are “Char- | 
acteristic Features of Alternating Curzest | 
Motors,” “"Comstenetion of a= One-Ha 


Horsepower, Single Phase Induction Motor 


Procedure in Testing and Using an Alternat 
ing Current Generator or Synchronous 
Motor." ‘oncise dieetions and earetut 


drawings ae fe per 
Fully IMustrated, Price, Postpald, $1.25 | 
Popular Science Monthly 


225 West 39th St., New York 


Hopuiar Sevence Monthty 


| A Lathe with a Change Speed Power Plant 


By P. P. Avery 


VERY serviceable and accurate 
lathe may be built of scrap parts, 
and a novel means of speed change 
be obtained from an old auto- 
je transmission and engine fh 


wheel. The lathe is made from two 


russ scrseeem 


pet Yaesu 


rod with a tempered center point and 
T handle. 

‘The chuck bearing is fitted with a 
shaft and filler made from pipe which 
has a thrust and is held in place with 
a key and safety set screw. The 


poe Scr 


snus aie 


[Besides an old automobile transmission for the various speeds 
necessary, pisces of scrap iron were used to make this lathe 


pieces of L iron, 2 by for the bed 
ame with the legs of 1 by 3 in, flat 
iron bent, drilled and cut as shown, 
Place filler pieces at each end to 
separate the two members of the bed 
frame, using hard maple wood or cast 
iron of 14 in, thickness by 3 in. wide 
d 5 in, high. These fillers are held 
place by 34 in. bolts and double 
lock nuts, with the bolt end riveted 
over. The chuck and tail bearing U 
pieces are formed of ig by 3 in flat 
iron, the chuck end being securely 
and permanently bolted in place, 
while the tail is movable for adjusting 
to any distance along the bed. The 
wot bolts in each bearing are 5¢ in. 
and pass through a filler guide of 
1) yn. thickness. A \4 by 3 in. plate 
washer on the bottom makes a steady 
draw-up adjustment. Thread through 
both sides of the tail and make a %4 in, 


pulley on the end is connected by a 
3 in, face leather belt to a pulley of 
the same diameter on the tail shalt 

in this ease, the shaft pro- 
jecting from an old watomoblle trane 
mission. The illustration shows every 
part in detail and the amateur should 
have no trouble in assembling the 
various components, The clutch 
pedal is fitted with w strip of 4 by 
11 in, flat iron bent as a handle and, 
of course, the old gear shift lever ean 
still be used without changing it. 

‘The operation is as follows. Pull for- 
ward on the elutch lever which will dis- 
engage the clutch and change the gears 
to the desired ratio with the other 
hand on the gear shift lever. Thiskeeps 
‘the motor always normal and gives 
three varying speeds to the lathe as 
required. ‘The gears may be changed 
without closing down the moter. 


Steadying a Ladder Against a Slanting Roof 


ADDER placed against the gable 

‘edge of a slanting roof is alway 
wabbly and dangerous. To overcom 
this is an attachment which fits the 
ladder and can be 
adjusted to meet 
the height and 
pitch of the roof 
where the Iedder 
touches. 

‘A loose clamp 
is made in the 
shape shown, and 
fitted around one 
leg of the ladder, 
where it will slide 
upand down. It 
is tightened in 
place by a bolt. This boit has a flat 
surface on the bottom which bears 
against the ladder. 

‘A hole is then drilled through the 
middle of the clamp and a stud riveted 


nee 


Have you ever tried to climb a 
wabbly ladder? Here is an exten: 
‘Son which will hold the Inder igs 
St any angle ot which i i placed 


through it, ‘This extends out about 
an inch. “Then a flat piece is con- 
structed to fit down over the stud and 
slide over it a short distance each way, 
by means of a 
lot. One end of 
the slotted piece 
is turned out at 
right angles and 
riveted to second 
piece used to bear 
against the edge 
of the roof. This 
arrangement is 
held in place on 
the clamp by a 
wing nut. 

By sliding the 
clamp along the ladder to the desired 
height and adjusting the slotted piece 
the right distance from the gable edge, 
the worker will be assured of a steady: 
ladder.—L. B. Ronarss. 


July, 1920 
Clip for Holding Photos 
and Drawings 


HE “usual method of holding 
drawings or photos for copying 
is by fastening them with thumb 
tacke or similar means to a board. 
‘The device illustrated will not mar 


‘Why mar your photographs with 
thumb tack holes when spring 

‘arms will hold ther just as well? 
the drawing as would a thumb tack 
will hold it firmly in any posi- 
tion, It is composed of two arms, 
‘one arm inflexible and the other 
soriney: The curred end of the 
ipringy arm rests on the drawing and 
holdarit in place. ‘The twe arms may 
be swung in any position, 

As four devices are required, all the 
parts can be multiplied by four. For 
the arm A take a plece of strap brass 
34 in, by 1/16 in. thick, and 4 in. long. 
Drill’ two holes in each end, ‘The 
hole in one end is for a fulerum rivet 
of arm B, Make the arm B from 
1/82 in. spring brass and shaped as 
shown. ‘The rivet should be. tight 
enough so that the arm B will not 
swing loosely.—F. W. HART, 


When a Broom Is a Shoe- 
Cleaner 


HEN the bootblack is charging 

ten cents plus the tax of a 
healthy “tip” for each pair of shoes 
cleaned and polished, why not dupli- 
cate the example of J. H. Vaughan, of 
Texas, who has found economical use 
of a discarded broom as a shoe and 
boot cleaner? Of course, the hand- 
made device is not capable of admin- 
Sstering the shining fluid but a thor- 
ough cleaning of the leather is the big 
end of the job. 

So uncover that frazzled broom 
long sequestered in some corner, 
eliminate the straws and. strings by 

cutting, as ile 
lustrated bythe 
accompanying 
diagram, and 
make a notch 
sufficiently 
large for your 
foot to form in- 
timatecompan- 
fonship_ there- 
with. Saw the 
handle off to a 
convenient 
length to insert 
in a hole in the 
steps or porch of your home. After 
dispensing with the straw, the sides are 
compactly laced.—S. R. WinTERs. 


CUT OUT AND BIND SES 


‘Cut the broom in the 
fanner shown above, 


insert ie ina hole i 
the front steps and 
itis a shoe cleaner 


Show Men 


The way to whiter teeth 


All statements opproced by high dental authorities 


ee 

torte 

eg a 
baton. 


‘There are new facts to consider. And 
every woman. for her sake and her family's 
sake, should prove them. 


That film-coat 


Mot toth, roubles are now, traced 
ae 
with your aa 

‘re dimmed and ruined by it 

Tle lings t tenth, ener crevins and 
cage Ths eedinty tomeh 
Saeed 

rn 

Tt i the flm-coat that disolor, not 
tha teuth” Film ithe aneef tartar 


ps 


It holds food, substance which ferments 
tand forme seid.” It holds the acid in con: 
Tact with the teeth to cause decay. 
Millions of germ» breed in it 
with tartar, are'the chief cause of py 
So, despite the tooth ‘brush, all” these 
‘roubles have been constantly increasing 


Now we combat i 


Dental science has for yours sought « 
ey a that ie. "Rt ue sila 
fy. but between the teeth, 


That wy, he now been found, Able 
authorities have a ‘proved it 


Kreceht anew sain fuck eloeing, and 
ese dentate ‘evrywhere ae uring ts 
ily we 
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the wnual agent is an acid harmful to the 
teeth.” But slence has found harmless 


Pepsadéent 


The New-Day Dentifrice 


Ascientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


sctivating method, and active pepsin can 

‘ted to Bight this Blan 

Pepsodent, combines two other modern 
requisites. And these three great factors 
dowhat nothing else has done 

Send the coupon for n_10-Day Tube. 
Note how clean the teeth feel after using. 
Mark "the absence of the’ viscous fle 
‘See how the seeth whiten as the hlm-cont 
disappears 

‘You will know then what is best for 
gu and youre. ”Cut out the coupon now. 

is is too important to forget 


i 10-Day Tube Free 
Fie rareopent courany, 


Dept. 503, 1108 S, Wabash Ave., 
‘Chicago, Tit 


Mail 10-Day Tube of Pepsodent to 
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Health “and strength 
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jean you, without 
valnded” every 
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How the Mechanic Can Keep 
His Tools Bright 
HE machinist or other metal- 
worker who uses steel rules, 
squares, bevel-protractors and other 
instruments that are graduated in 
inches and fractions, finds that they 
soon acquire a slight coating of rust 
upon their surfaces, which makes it 
difficult to read the markings. The 
rust is caused by perspiration of the 
hands, as well as by dampness in 
places where the tools may be laid 
away while the artisan is working 
mill or factory. ‘The method of kee} 
ing tools bright adopted by machin- 
ists, is to polish them frequently by 
means of oil and an old piece of 
emery-cloth, kept especially for the 
purpose. The tools are scoured from 
time to time, as is judged necessary. 
‘The graduations on these articles 
being snallow, it is not long before the 
tool is rendered useless by having its 
markings wear away as well as its 
edges and corners wear around. As 
an “ounce of prevention is worth a 
pound of cure;” the writer devised the 
simple appliance illustrated, which 


“The illustration shows the oiler with the 
cover off, and the box with its roll of 

felt'in ponition, ready for immediate use 
has given satisfactory service for over 
fourteen years. 

To construct one of these oile 
obtain a lacquered tin ointment-bo: 
jn. in diameter and 24 in. depth 
(measured without the cover on 
Satie Souris hacia Sactconle Sgoua 
druggist. Also get a five-cent Jar of 
vaseline, From a dry-goods store 
procure 104 ft. of red felt, if your 
box has the diameter mentioned: 
itis smaller, it will require less of the 
felt. ‘This material should be 36 in. 
wide. Spread a newspaper on the 
floor and rub the vaseline on both 
sides of the felt, then roll it up tight 
so that it will make a snug fit in the 
box. Put a pin through it to hold 
the roll together while i 
placed in the box. It iy 
for use. Lubricating oil ean be used 
in place of vaseline if desired, but 
most oils contain a trace of acid whieh, 
small as it is, darkens the surface of 
the tools, Vaseline, being derived 
from petroleum, keeps the surfaces 
bright and free from rust. 

‘To use the appliance, take the cover 
off and rub the greased felt on all sides 
of the tool. Do this every day before 
going home from work. Your instru- 
ments will always be bright, rendering 
the taking of measurements easier as 
well as resulting in greater efficiency 
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Attach this Motor 
Your Boat 


‘New pleasuresare open, 


the Newest Dances! 
‘YOU can learn Modern Ball 
room Dancing now in your own home — no 
Iatter where you live— by the wonderful 


‘muarentecd 
Send Foday for FREE Information. Wylie 
ateare or surprising tow ter 


Garett Steffey Motor je 
more, reliable. 


to any wheel 


Age 
jot crear 


NIFTY NOVELTY & TOY CO. 
Mail Order Office Newark, Ned 


JASSPINS-RINGS 


by saving time. Keep the cover on 
the box to exclude dust when it is not 
in use. 

Should a person possess a rule or 
square that has been allowed to accu- 
mulate much rust, chemical means 
may be necessary to remove it. Heat 
1 at. of distilled water and dissolve in 
it a quantity of chloride of tin in 
small portions. As fast as it dissolves, 
add more, shaking the bottle each 
time, until the water will not dissolve 
any ‘more. This is called a “satu- 
rated" solution. Place the rusty rule 
in a dish filled with the solution, and 
allow it to remain over night. ‘Then 
remove it, rinse it carefully in water, 
wipe it dry with a cloth, and the job 
is done. ‘The rule will be a silvery- 
white color. Grease it with the oiler 
to keep it in condition. ‘The tin solu- 
tion should be poured back into the 
bottle.—W. S. STANDIPoRD. 


When the Motor-Truck 
Engine Balked 


NE cool morning a certain farmer 

accompanied by his son was 
bowling merrily over the road with a 
good-sized motor-truck load of pro- 
duce he was taking to a city market. 
‘They came to a fairly steep hill and 
started up when the engine suddenly 
began to sputter and miss, and finally 
balked. Surprised, for not five min- 
utes before he had negotiated a much 
steeper grade, the farmer threw out 
his clutch and allowing the engine to 
Idle, backed slowly to the foot of the 
hill and tried again. This time the 
engine acted as before, only the 
farmer was not quick enough at re- 
leasing his clutch and the motor 
stalled. He floated to the bottom of 
the hill again where both he and hix 
son got out and looked the engine 
over. 

“Acts as though the gasoline might 
be low,"" remarked the soi 

“It couldn't be,” replied the father, 
“unless there's a leak somewhere, for 
filled the tank before we left home.” 

Nevertheless, they went carefully 
over the gasoline feed system but no 
leaks could they find. ‘The carbu- 
retor was next examined to see 
was clogged by dirt or foreign matter 
and to make sure it was getting a full 
supply of gasoline, but no trouble of 
any kind could they locate. Exami- 
nation showed that the ignition system 
was apparently in good order. They 
then cranked the engine and after a 
few preliminary snorts it began to run 
evenly, 

Again they started up the hill, 
time the son standing on the running 
board to the better observe the action 
of the engine. It worked fairly 
smoothly until the grade became 
steeper when, as before, it began to 
pop and miss, and then balked alto- 
gether. ‘They backed to the bottom 
of the hill more puzaled than ever. A 
friendly truck driver came along. 
asked what the trouble was, and they 
explained. 
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$3 Satu $4 WILL BUY 


‘A Beautifully Reconstructed 
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ans TIRE SURGEON 
BN) Owns*6000 Home 


Cleartone Phonographs 
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‘business daily; ready to start second ‘and. 
‘Surgery Station. This is record of John W, Bi, ‘on 
‘years ago he was practically broke. 
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es sassoun earned $2,200 in 4 months; Gibbard, Mich., took in 
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Employers everywhere are looking 
for skilled draftsmen, ‘They are offer 
good salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu~ 
nities to a young man because drafting 
itself not only commands good pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
cor Architecture. And drafting is jus 
the kind of work a boy likes to do. 
‘There is an easy delightful way in 
which you can learn right at home in 
spare time. For 28 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. Thousands of 
boys have stepped into good positions 
through I. C. S. help, but never were 
‘opportunities so great as now. 


Let the 1. C, S. help yeu. Choose 
the work you like best in. the coupon, 
then mark and mail it. ‘This doesn't 
obligate you in the least and will bring 
you information that may start you on a 
successful career, Thi 
Don’t let it slip by. 
this coupon now, 
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“Looks like your carburetor might 
be out of order,” he suggested. 

“Tt couldn't be,” stoutly defended 
the #00, who had studied its adjust- 
ment. “That make of carburetor 
doesn’t suddenly get out of order. 
Why, five 
feetly, didn’ 

“Yes, coming up Pepper’ 
couldn't have worked better, 
father confirmed. 

The truck driver was unconvinced, 
but after examining the carburetor 
acknowledged he was unfamiliar with 
that make or its adjustment. Then 
feeling he could be of no further help, 
he drove on. 

‘The truck driver's reference to the 
carburetor set the son to thinking and 
he remarked to his father as they 
were starting up the hill again and 
‘the engine began to repeat its pre- 
vious performance, “It acts just like 
it does when it’s cold, before it gets 
thoroughly warmed up."" 

As the engine continued to balk, he 
got out, lifted the hood and felt ‘the 


it’s cold,” he exclaimed ex- 
itedly. "He gingerly felt of the hot 
air intake feed pipe and found that this 
also was cold. ‘The scent was growing 
warm, and following the hot air pipe 
to the heater on the exhaust pipe, he 
discovered ft had jarred or shaken 
Toose at the connection, leaving an 
‘opening so that cold air could enter, 
consequently no heated air was de- 
livered to the carburetor. 

‘There's the trouble, 
said. 

Reconnecting the separated parts 
was the work of a few moments. 
Then after allowing the engine to.run 
a few minutes, or until thoroughly 

‘arm they mounted the hill with 
ease. 

Alll of which proves that “hot air” 
is a very necessary element to the 
successful operation of a loaded motor+ 
truck on a cool morning, especially in 
these days.—Ep. HENRY. 


"Il bet,” he 


How to Make a Draftsman’s 
Centering Instrument 


HANDY draftsman's center that 

will not injure the drawing is 
Mustrated in the accompanying pic- 
ture. It is simple, and can be made 


& 
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Why buy a centering instrument when 
youcas male one from material on hand 
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in a minute or two of time. A trix 
angular shaped piece of heavy paper 
or bristol-board is used and a notch 
cut on a previously drawn center 
line. The center line is used to line 
up the device with a T-square and 
the other notch is used to center the 
device on a center line of the drawing 
underneath. 

Near the end of the cardboard 
triangle on the center line carefully 
push a thumb tack through from the 
other side. Place the thumb tack 
head down on the drawing, having 
first drawn pencil lines to show where 
the radiating lines intersect, and either 
locate with the eye or test with a 
triangle. 


‘0 keep the small tools hung up 
and out of the way is not always 
an easy problem but if you can find 
some old clothes-pins and a board, a 
rack for holding tools like screw- 


drivers, files, 
5 chisels, ete., 
Le uy 5] can be quickly 
made, and will 
som prove a handy 
asset for the 
ccoTnesPiIn == worke shop. 
Cut off the 


‘Clothes-pin with their 
heads cut off and set 
ina. board make an 
excellent tool-rack 


hoads of the 
clothes-pins ns 
close to the end 
poi 
‘Then mark a straight line al 
middle of the board and bore holes 
along it, slanting slightly downward. 
Into these the ends of the clothes-pins 
should fit tightly. Smear the elothes- 
pins with glue and force them into 
the holes. “When they are dry, fasten 
the rack over the bench and the small 
tools will always have a place. 


An Old Film Will Make an 
Excellent Duplicator 


N old photographic plate or film, 

either exposed or unexposed, will 
ake an excellent duplicating device 
capable of making twenty to thirty 
copies of typewritten or hand-written 
originals. 

‘Obtain an old plate or film and soak 
it for several minutes in lukewarm 
water. Then lay on a flat surface 
and remove the excess water by using 
several pieces of newspaper as a blot- 
ter. When the surface has become 
sticky so the paper peals off, then lay 
the previously prepared copy face 
down on the plate and smooth it 
gently by rubbing the back with your 
hand. Allow it to stay on for about « 
minute and then remove it. 

Blank pieces of paper are now laid 
on, smoothed out, and immediately 
peeled off. These will be found to 
have a perfect copy of the original. 

Tt is impractical to remove the old 
copy to make another as the ink eats 
through the film.—Victor H. Topp. 
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Before disclosing an invention, the inventor should write 
for our blank form “Evidence of Conception.” This 
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gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 
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Patent Practice and Procedure, and Law 
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Shows the value and necessity of 
Protection and gives informati 
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OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents, 
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IF YOU HAVE AN 
INVENTION and DESIRE 


PATENTS TO LEARN HOW TO 


SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. Tells our Terms, Methods, 
ete, Send model or sketch and description of your invention and we 
will give our opinion as to its p —-= 
patentable nature. 
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Send sketch or model 
for actual search and 
report. Write for Book- 
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patent practice and 
procedure. Prompt 
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A Bench-Clamp for the 
Amateur Carpenter — 


‘HE bench-clamp is a simple tool to 
make, yet it is a very excellent 
device. It is made from odd bar stock; 
the old square axle of a light buggy 
furnishes excellent material. 
‘The leg is bent at right angles. The 


Tet 


ca Fobra wow 


If you have an old buggy-axle 
lying around, you can turn it 
into” a usefil bench-elamp 


section passing through the bench Js 
2 ft. long, and the section to which 
the U-piece is riveted is 10 in. The 
U-shaped piece is made of § by 1-in. 
iron, 

‘The pivoted arm is forged from a 
piece of the axle into the shape shown. 
‘The strip of iron set into the plank on 
the bench is a piece of 1g- by L}4-in, 
iron obtained from an old heavy wagon 
wheel tire. This strip is fitted up to 
take the clamp at various parts of the 
bench. The square holes are made by 
drilling a hole, filing it square, and 
then filing a key-way for the taper- 
wedge key. By prying up the key, 
the clamp is quickly adjusted for any 
height and by a light blow upon the 
key, it is secured.—C. H. WiLLEy. 


How to Lock Your Tool-Box 
Securely 


‘HE accompanying illustration 


shows a combination lock for a 
tool-box provided with a drawer, A 
door-bolt here takes the place of a 
second Jock. 

The door-lateh is screwed to the 
inside wall of the tool-box, the bolt 
passing through u hole in the bottom 


Tools can be stolen from the drawer of 
your toal-box. Why not give ita lock too? 


of the base. To lock the box, the bolt 
is first anchored, holding the drawer 
firmly fastened from the inside, then 
the tool box is locked by the key in the 
usual way.—ERNest SCHWARTZ. 
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An Inexpensive Typewriter | 
Cleaner | 


bY Vctasl y rerdlrn shpat 
towork with difficulty,it isa sure 
sign that the old oil on the delicate 
bearings of the type bars has become 
gummy, and no amount of re-ciling 
‘will do any good; unless, of course, the 
bearings are first thoroughly cleaned. 
To do this easily and without di 

manteling the machine, construct a 
cleaner of the simple squirt-gun ty 

as shown in the cut. It is made as fol- 
lows. Procure a 3; in. by 6 in. pipe 
nipple, wrap a piece of fine sandpaper 
around a round file, and thoroughly 
clean the inside of the pipe of all seal 

next get a 3 in. pipe cap into the 
center of which drill a 1/16 in. hole. 


BIG PROFITS IN A_FAST 
GROWING BUSINESS 
aldn't yo ike tg make mre 


___ SRUBBER WASHERS 


‘When your typewriter keys get 
dirty. and. begin to work with 
Sitteulty. this home made gaso- 
fine squirt-gun will clean them 


Screw this tightly on one end of the 
nipple. You now have the barrel of 
the pump made, and you can proceed 
with the plunger. From a piece of 14 
in, rod cut a piece 12 in. long, form a 
hand-grip at one end as shown, thread 
the other end for a distance of about 
1 in. and serew down a 1 in. nut, 
place a 14 in, washer on this end and 
on the washer place three washers eut 
from sheet rubber or leather; put on 
the other 14 in. iron washer and nut, 
tension the soft washers by serewing 
down this nut till the plunger fits 
tightly in the barrel. 

Having strained some gasoline 
through a piece of chamois skin or old 
felt hat—to be sure that no water is in 
it—and having placed the typewriter 
out in the yard, or out in the open far 
removed from any flame—push the 
plunger to the bottom of the barrel 
| and submerge it in the gasoline; then 

draw it up and squirt with a hard, 
quick push, which will throw a fine, 
hard stream against the type-bar and 
other bearings. Allow the machine to 
dry about five minutes, and oil it 
thoroughly. To do this you will need 
1 piece of very small copper wire about 
Sin, long: form a loop at one end 1 in. 
in diameter, flatten the other end for 
about an eighth of an inch; pour a 
little oil into a saucer, or some other 
clean receptacle, dip the flattened end 

A small quantity 
of oil will adhere to the point, and 
apply this to the various bearings. 

Wrap both these utensils in a clean 
cloth and put them away for future 
use—you will never want to be without 
them after once using them, for they 
| will be found invaluable for’ this kind 
| of work.—Roy C. Brapnury. \ 
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Forest Trees Come to Aid of Radio Men 
The forest ranger has a valuable 


ally in the new 
AST year, the Federal Forest 
Service thoroughly tested the 


radio-telephone in the western national 
forests, und ascertained that under 
average conditions in those regions, 
the wireless method of communication 


Packing wireless telephone equip- 
ent into the mountains. When 
the tal yeta too steep forthe mile 
the rangers’ carry the equipment 


‘was more satisfactory and much cheap- 
er than the installation and opera- 
tion of the ordinary telephone system. 
For example, two complete wireless 
stations were installed with a talking 
range of 60 miles, for $3,000, ‘This 
included the power plant and all 
accessories. A telephone system of 
similar character and length would 
have cost over $5,000 at that time. 
‘The radio-telephone is easily installed 
and is simple to operate as soon as 
the rangers become familiar with its 
technique. In one instance several 
months after a certain set was placed, 
two green hands who previously had 
been uninformed about wireless tele- 
phony were able to expertly take and 
send messages. 

At each set two suitable trees are 
cleared of. boughs and branches and 
wires are stretched between them to 
serve as antenna. The storage 
butteries and other equipment are 
usually placed in a tent which is re- 
served as the communication center 
of the camp. The communication area 
to each set has ranged anywhere from 
10 to 300 miles, the average distance 
from the set where portable outfits are 


radio- jone 


used being about 50 miles. During the 
current year 42 sets have been estab- 
lished at various points in the national 
forests of Wyoming, Montana and 
Oregon. With great labor, the storage 
batteries and other equipment have 
been packed into the mountains on 
the backs of forest rangers. At the 
present time a recently invented guso- 
line engine is being used for re-charging 
the batteries at some of the camps, 
thereby reducing much of the hand 
labor formerly necessary in conveying 
the dead batteries from camp to town, 

Last year the War Department, 
through its flying schools in Southern 
California aided the Forest Service 
representatives in patrolling national 
forests in the Golden State in the 
fire location work. This season the 
work will be continued and extended 
into northern Wyoming, Idaho, and 
Montana, Twenty forest rangers are 
now attending ground schools at one 
of the army camps in order to become 
familiar with the flying activities so 
that in their ground work in coopera- 
tion with the airplane patrol service 
they can render efficient service. It is 
planned to utilize the radiotelephone 
a8 a means of communication between 


the airplane patrols and the “rangers 


below to facilitate the transmission of 
information about fire outbreaks. Sug- 
gestions now before Congress are that 
the 154,000,000 acres of national for- 
ests be henceforward policed by flying 
machines. It is estimated that 90 
planes would be required for such ser- 
viee and that the annual saving in 
valuable timber and grazing land 
would more than pay expenses. 
‘The foregoing shows how the wire- 
less telephone is invading the forests of 
America. The other important appli- 
cations of radiotelephony must not, 
however, be lost sight of in the natural 


Popular Science Monthy 


me 


‘Two tree-tops are cleared of Timbs and 
the antenna wires strung between them 


, | 


phone message ever sent in national forests 


Interest of new developments, Aa 
examples we may mention its uses for 
ordinary ship-to-ship and ship-to-shore 
business traffic, for communication 
with long-distance railway trains, and 
in lighthouses for assisting ship na 
gation in fog. We are on the thresh- 
old of great developments in this 
direction. 


Two Radio Records 


WO long-distance radio records 

re arousing special interest among 
operators of low-powered stations. 
‘They were made by the sister ships 
Colombia and Venezuela, of the Pacific 
Steamship Company, while on 
iy home from Asia, working 
with the Inglewood Navy Radio 
Station which is located near Los 
Each ship was equipped 
Kilowatt radio set. 

Inglewood has two towers, 925 feet 
high, and is equipped with a 12-Kilo- 
watt federal are apparatus. 

‘When the Colombia was 4,100 miles 
our coast she first got in commu- 
tion with the Inglewood Station. 

For a real long-distance radio record 
for low-powered stations, however, 
the Inglewood operators and those on 
the Venezuela deserve the palm. On 
November 11 the Venezuela, about 
seventy miles out from Yokohama 
and 5,900 miles from the Inglewood 
Station, got through to the Inglewood 
Station’ and exchanged a number of 
messages. Radio experts say this is 
the record for low-powered stations. 

‘A 2-low. set is ordinarily good for a 
maximum distance of 400 miles during 
the day and 1,000 miles at night. 
The remarkable distance covered by 
the Venesuela 2-kw. set would appear 
to indicate that a new type of equip- 
ment was involved, but this has not 
been stated.—J. W. K. 
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What's Happening to the 
Amateur's Decrement? 


HE answer to this question is that 
his decrement is vanishing. Many 
amateurs are now using continuous 
wave sets which involve vacuum tubes. 
Some are using quenched gaps and 
are sending out wave trains that are 
very nearly steady. Each wave 
only a little weaker than the pre 
ceding, that is the decrement is small, 
and the interference is not nearly 30 
troublesome as it was with the old 
spark sets. The smaller the decrement 
the more amateurs can live in peace 
and harmony within a given radius, for 


Early type of 
‘oda 


‘extend 
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the more messages they may transmit 
through the ether without interfering 
with each other at the various recel 
ing sets. 

‘Mr. Amateur with the high powered 
set, are you doing your share? There 
are two ways to find out. One ix 
stand by for complaints and comment 
from others who are trying to carry 
on communication at a wave length 
very near that which you are trans 
mitting. The other way is that of 
self-analysis of which we hear ¥o much 
today. 

For this you need a wave meter 
which you can either buy or make. 


Recent improved 
with the coupling coil inclosed in the ease 


Tt can be made as follows: make up a 
tuned circuit, containing a fixed in- 
duetance coil and a variable condenser, 
which has a tuning range on both sides 
of the wave length in which you are in- 
terested. Connect a small sensitive 
hot wire ammeter like that of Fi 


wonderful Natrometer outfit which 
travel if you want or locate ii 


Radio Telegraphy and Tel 
Can Now Be Mastered at pay! By 
Marvelous New Method 


You can now learn Wireless Telegraphy 
and Telephony in spare time at home, 
quickly and easily by mail 
through the famous Home Study 
Course of the National Radio In- 
stitute and with the help of the 
we will send you. Then you can 


land station work near your home, 
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Use Your Head 


‘The man who succeeds is the man 
who uses his head. These practical 
books will put you on the road to 
success. 


Means Money to You 

‘The most valuable techno-chemical 
formule book published i 
over 10,000 selected sei 
cal, technological and practical recipes 
and processes is the 


‘Twentieth Century Book of 
Recipes, Formulas, and Processes 


This book of 800 pages, gives 
thousands of recipes for the manu- 
facture of valuable articles for every- 
day use, Hints, helps, practical 
ideas and secret ‘processes are re- 
vealed within its pages. Tt covers 
every branch of the useful arts and 
tells thousands of ways of making 
money. Cloth binding. Price, post- 
paid, $4.00. 
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into the cireuit as shown below. Your 
wave meter is now complete. 

‘The condenser and thermal instru- 
ment should be mounted in a box and 
the coil attached to the top of the box 
on an arm or pivot. This permits the 
coil to be rotated so as to vary its 
coupling with the circuit under meas- 


When this hot wire ammeter is connected 
‘as shown in diagrara we havea wave meter 


urement without having to move the 
box. The leads to the coil should be 
separated about an inch and tied to 
keep them always the same distance 
apart so that their eapacity does not 
change. 

The next step is to calibrate the 
wave meter. The simplest way in- 
volves getting some friend, who has a 
good wave meter, to send for you. 
Or ask some strong station just what 
his wave length is. To calibrate, you 
couple the wave meter coil to your 
antenna coil and tune in your friend. 
The hot wire ammeter will not be 
sensitive enough so leave it in circuit 
but connect your detector across the 
condenser of the wave meter and 
receive in the ordinary way. Mark the 
setting of the condenser and then look 
for some other wave lengths. Of course 
if your receiving set is calibrated you 
need only to switch the wave meter 
circuit over as a substitute and tune 
it to receive the same station as you 
received on your regular set. 

‘The chief use of the wave meter is to 
cheek the frequency of your own trans- 
mitting set and to tell you how to 
adjust it s0 as to have a small decre- 
sment. For this purpose couple the 


wave meter coil to your antenna coil 
and see what setting of the condenser 


gives your wave length. 
If the ameter reading does not change 
much as you vary the condenser it 
means, of course, that your resonance 
curve 'is flat, that is that your dec- 
rement is high and troublesome to 
others.—TEN BRorKe. 


How to Use Your Wave 
Meter 


[Eze don't want to be rated as an 
“etheric pirate,” to use Dr. De 
forest's phrase, you ean protect your- 

self and your neighbors by the proper 

use of your wave meter. My method 
can be learned by an ordinary operator 
in a half an hour or so. 

First couple the primary and second- 
ary of your transmitting set very 
loosely and then tune. Now couple 
your wave meter coil to the secondary 
of your transmitter. If you are not 
sure what loose coupling really means 
separate your primary and secondary 
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coils until the antenna ammeter reads 


only about ten divisions. If the second- 
is really in tune any slight change 

in its number of turns will make a 
large reduction in the antenna current. 
To use your wave meter. Fig. 1 
shows a plan of the top of a meter. 
First find what wave length you are 


BRORNS COIL 


‘CONDENSER-C 


Ter 
‘Schematic view of wave meter. 
The coll may. be 
rotated to vary the coupling 


transmitting. The setting of the con- 
denser when the thermal ammeter 
shows a maximum current gives this. 
Of course the exploring coil must not 
be moved while the condenser is being 
adjusted. Sometimes radio experi- 
menters have difficulty in telling just 
what setting of the condenser cor- 
responds to the maximum of the 
ammeter for they have trouble watch- 
ing both ammeter and condenser. They 
complain that the pointer G moves 
too slowly near its maximum deflection 
to tell just where this motion stops. 
If the power of the transmitter is 
steady the operator may make several 
trials and take the average position of 


Diagram to show how a tuning 
carve oo condenser 
‘and hot-wire ammeter readings 


the condenser pointer. You can avoid 
this, however, and kill two birds with 
one stone, for you can get both reso- 
nance and coupling test in half thetime, 
as follows. When G shows almost 
the largest reading move C slowly 
back and forth over several scale 
visions. If, meanwhile, G reaches 
its maximum and retreats you are 


ready. Wateh the positions of C when 
iat 
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G passes the same point, first as the 
reading increases and then as it de- 
creases. If you can note these two 
positions of the pointer of C you can 
regulate your transmitter. Take the 
average of these to find the proper 
setting for resonance. 

Tt is best that the amount of 
“retreat” of the pointer of G from its 
largest reading be about two scale 
divisions before the condenser readings 
are taken. For instance, suppose you 
observe that 30 seems the largest 
reading on G. (You ean make it read 
exactly 30 by moving the exploring 

il L.) Now move C each way from 
its setting until G reads 28. If you are 
a good observer you can use a retreat 
of only one scale division instead of two. 

Now increase the coupling of your 
transmitting set. Keep the maximum 
reading of the ammeter at 30 by vary- 
the coupling of the wave meter 
coil. Test each time as above for 
resonance and you will soon find that 
the motion of the condenser pointer 
has to be about twice as much to 
cause the same retreat of the ammeter 
pointer. 

You should stop increasing the 
coupling of your transmitting set 
when you have to move the condenser 
through more than twice as much 
as you did with loose coupling for the 
same retreat. You may now rest 
assured that your transmitter is get- 
ting at a single frequency, the most 
energy possible with the power ap- 
plied to your set. 

‘Toshow what happens I have drawn 
the scale of the ammeter G at one side 
of that for the condenser, as shown in 
Fig. 2. You can see the form of reso- 
nance curve and also that a resonance 
curve is really built up from two 
separate motions of a point, A reso- 
ance curve is just a plot of ammeter 
deflections against condenser pointer 
deflections as shown in the figure.— 
0. C. Roos. 


A New Form of Wireless 
Aerial 


NEW form of wireless aerial 
hhas been experimented with at 
Scheveningen. It is the invention of 
a Dutchman named Vlug. ‘The wires 
for a length of from 100 to 150 metres 
are lightly buried in the ground. 
‘They are said to be highly sensitive, 
with the result that two wires are in- 
sufficient for direct communication 
with Bandoeng (Dutch East Indies). 
A receiver placed between the two 
contains certain improvements of Mr. 
Viug’s invention. Comparison has 
been made between this wiring and 
the large antennae at Scheveningen, 
by which it was proved that signals 
were louder on being received through 
ordinary aerials, but that not a letter 
was distinguishable owing to the dis- 
durbances. These had not entirely 
disappeared when enploying the Viug 
system but had gained greatly in dis- 
inctness, so that not a letter was 
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Telephoning to a Moving 
Railway Train 


HE question of devising a suitable 

method by which a telephone 
conversation may be held with a dis- 
tant, moving railroad train has lately 
been revived by the announcement 
that the War Department has ap- 


Moris 


Copy of the frst memage sent to a 
fe falda gern te 


parently succeeded in so doin; 
Department's pla 
as “wired wireless,’ 
intricate system which is also expen- 
sive. It is obvious that the telephone 
apparatus in connection with trains 
must be simple, rugged, and workable 
under all sorts of adverse weather 
conditions. One system has been 
tried out with interesting results, as 
evidenced by the photographs. 

If a distant train dispatcher rings, 
his bell circuit ineludes Coil A of an 
induetion coil placed convenient to 
the rails upon which the train ix 
moving. This excites a secondary 
current in Coil B. This current, of 
relatively high power, passes through 
the length of the track and hence to an 
overhead wire leading back to the 
Coil B, As this current passes under 
the ear wheels a peculiar phenomenon 
‘occurs; for a small proportion of that 
current, not satisfied with easy sailing 
along that track, jumps up through the 
first car wheel, through Coil E in the 
car, and then back to the rail through 
the second wheel. ‘This Coil E is as- 
sociated within the same induction 


ran oncur seruen wise 


So ee 
a ot 


a 


coil with two other coils, © and 
‘The current set up in Coil E produ 
still another one in C, and'this one is i 
cireuit with the train telephone bell 
when the receiver is on its hook. ‘The 
Dispatcher’s ring, therefore, rings the 
bell in the moving train. 

‘When the train conductor takes the 


‘oan ESET, Soe Sts Rot an 25 tas. | telephone receiver off its hook the bell 
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circuit is broken, but in its stead the | 
‘ear piece comes into play, so that the | 
distant voice, traveling just as the bell 
impulses did, can be heard. Should the 
train conductor desire to talk, the 
varying impulses produced by his voice 
into the train telephone transmitter 
creates a current through the 

transmitter battery cireuit in wi 
there is the coil D. ‘The current in C 
D sets up another current in the Coil 
E, which in turn, traveling along the 
rail as the bell impulse did, sets up 
another circuit in Coil A, and this 
carries the conductor's words to the 
distant station,—Samuet W. BEacu. 


The Detector of a Hundred 
Contact Points 


MATEURS who are still 
crystal detectors instead of 
‘uum tubes will be interested i 


ich 


a de- 
sign brought forth during the war by 


a French inventor, M. Hurn. 

Ten different silver wires offer ten 
different poi 
of contact with 
theerystal. With 
any one of these, 
connection may 
be made by a 
rotary switch. 
The crystal is 90 
adapted that it 
will turn and for 
each one of the 
contact wires 
therearepossible 
twelve fresh points on the crystal sur- 
face. There results a total of 120 
possible points. The operator has 
merely to keep turning and he will 
surely find a contact of the desired 
sensitivity. 

‘The device is shown in two pictures. 
In the first are seen the silver wires 
which form, with a galena crystal, the 
detector. They pass through | the 
center of an ebonite disk, in groups of 
five on two small eccentric ares. On 
the other side of the disk they meet 
the crystal. The latter may be turned 
about an axis passing through the 
center of the disk and as it does so 
each wire follows along a separate 
circular path on 
the crystal sur- 
face. 

‘The other pie- 
ture, that of the 
assembled de- 
vice, shows at 
the top a small 
vertical cylinder 
which may slide 
up and down. A 
pin on its side 
may engage 
any of twelve 
vertical slots 
and thus hold 
it fast. To 
operate, one rotates the switch, test 
ing the ten points thus allowed, and 
then turns the crystal container to the 
next slot and repeats with ten fresh 
points. 


‘Dial with ten wires 
for. different con. 
tects with crystal 


This detector gives 
120" different adjust 
ments of the ailver 
crystal contact 
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A New Mounting for Bank- 
Wound Coils 


SIMPLE mounting of the type 
needed for use with banked coils 
or those of the “honeycomb” style is 
shownin the illustration. A D.P.D.T, 


A 


"Using porcelain switch base to mount 
and "to couple bank wound colls 


switch, such as ean be bought for about 
half a dollar, and a little work is all 
that is needed, 

‘The contacts of the switch are re- 
moved and bolted in the holes that 
were formerly employed to take care of 
the lead wires. ‘This is necessary to 
permit plugging in the standard makes 
of coils, the contacts of which are 
rather close together. 

‘The switch blades are removed. In 
their places are inserted a male and 
female plug. One of these is made 
from a 3 16-in. wire terminal. It is 
soldered to a long bolt and put in the 
place of one blade. The other is a 
piece of heavy copper wire with the 
end flattened, drilled, and bolted in 
place of the other switch blade. 

Coils plugged in the end contacts 
are moved by hand. The center coil, 
which fits into the parts just described, 
can be moved by a knob, as shown, 


Mounting Radio Instruments 
on a Panel 


HE most recent method of mount- 
ing instruments, especially those 
used in the receiving set, is in the form 
of a panel, the various units being in- 
serted in round or square holes cut 
expressly for this purpose, 
‘The instruments used may be 
mounted on disks of fiber or bakelite, 
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Bristolboard panclonwhichisrmounted 
Phonograph Wisk carrying apparatus 


or on old phonograph records, which 
may be bought cheaply at second 
hand. Two or four instruments may 
be held in place at once by fastening 
small switches or other similar pieces 
of 
such a way that th 
on the edges of the disk mountings. 
‘The author's receiving set is shor 
herewith. This set costs less than $: 
complete, including three homemade 
vacuum valves.—R. U. CLARK, 3rd. 
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of-work, these records give you 
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go on and improve. 

The records further indicate an 
attainable capacity or standard 
for a machine—and this is the 
goal which 
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An Air-Pressure Ram for 
Garage Use 


HERE are numerous cases in 
garage work where a series of 
blows, or prolonged pressure, is de- 
sired to drive in or out certain parts 
that cannot be reached with a hammer 
or bar. To supply such blows or 
pressure the following ram, working 
from the air system in the shop, has 
been devised. It is capable of a blow 
depending upon the maximum pres- 
sure in the supply tank and will be 
found convenient to use in places not 
readily accessible to ordinary tools. 
‘The base consists of a large pipe 
flange, bolted to a supplementary base 
of heavy sheet iron. This larger base 


“Made from old engine parts, this air-pressure 
ram will do excellent’ work in the garage 


is to give the ram stability when work- 
ing under a movable part of a chasis 
or in other work of a like nature. 
Thread a large pipe cap about half 
way down on the outside so it will ft 
inside the flange opening, closed end 
down. This acts as a retaining wall 
for the air chamber. Then the eylinder 
to the ram, consisting of 1 ft. of pipe, 
is threaded into the inside of the cap. 
Make up all joints tightly as possible, 
and with lead filling. The sectional 
illustration shows the manner of as- 
sembling. No dimensions of the vari- 
‘ous parts are given as they depend 
upon the diameter of the ram itself. 
‘The ram consists of two parts, the 
pressure end and the hammer. ‘The 
first is made from a small gas engine 
piston, about the size used in a four 
cylinder motorcycle engine. Procure 
one that will accommodate itself to 
the inside bore of some standard size 
of high pressure pipe; about 15 in, 
in diameter. This diameter, however, 
may be varied. Be sure the rings are 
in good condition and gas tight. 
‘Then turn out a piece of solid steel 
similar to that shown in detail. The 
neck should make a snug fit inside the 
open end of the piston, and fasten to it 
by drilling and tapping several holes 
about its circumference and using 
countersunk screws. This places the 
when the ram is 
The eylinder 
should, of course, be bored out and 
smoothed on a lathe before making it 
up with the rest of the pipe fittings. 
‘Where the cylinder enters the cap, 
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drill and tap a hole for the air intake 
pipe. Seat a three way shut-off in 
this opening and connect it with the 
air supply. The end of the shut-off 
should project a little into the cylinder 
to act as a rest for the piston when at 
the end of its down stroke. Just-above 
the top of the piston, drill several 
small holes about the circumference of 
the cylinder, to serve as air outlets 
when the piston rises and reaches that 
point. 

To operate the ram, place it under 
the part to be driven, turn on the 
shut-off and admit air to the eylinder. 
‘This pushes up the piston, with a sharp 
blow. By turning the shut-off one 
way the air is released and the piston 
drops. This operation is repeated as 
often as necessary. If the piston 
reaches too high a point the air pres 
sure escapes through the outlets in the 
sides of cylinder. The ram is oiled by 
dropping ol between the ram and 
cylinder walls at the top. 


A Bench Light Bracket Made 
from Automobile Parts 
HE steering rod of a Ford,or other 
Tight car, and a pie tin’ may be 
combined to make an adjustable elec- 
tric light bracket and reflector for the 
work bench. The steering rod should 
be the one fitted with ball socket 
joints at each end and the ball pins 
which fit them should a'so be used. 
‘The arrangement is fully illustrated. 


12 bench light from them 


Bolt one ball pin through a board 
placed vertically over the bench. 
Draw up a nut each side so the pin 
will not turn, To the ball is then 


The 


hreman says 


“I suppose it's because I used 
them myself when I was at the 
bench, but it does seem as though the 
best men in the shop have a prefer- 
ence for Starrett Tools. 

‘Of course, most of them sort of 
got into the habit of relying on Star- 
ett for fine work when they were 
apprentices and journeymen. 

"Speaking of apprentices — that litle red 
book there,The Starrett Book for Machinist’ 
Apprentices,’ has saved me more time and 
helped more young fellows to learn how to do 
things right than anything else in the shop. 

“When a young tad asks me how to do 
this or that, T usually tell him or show him, 
tnd then ar hm ithe has one of those books. 
Tve noticed that as soon at he gets one of 
them be doesn't have hal many questions 


big a belp to the experienced machinist. It's 
{ot all the tables and formulas snd so/on that 
Ihe ever needs, and it isn't cluttered up with 
1 ot of engineers’ stu that he doesn't use, 
“Yea, T bought one of each af the books 
down at the hardware store, as soon as they 
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tached one end of the steering rod, | 1 Shabzemee 
the socket being tightened over the | ig etme 
ball_until it ean be moved only by | fy cememn 
considerable pressure. ber inial 
Bend a second ball pin so it is turned. 
at right angles as shown, about half 
way down its ength. The ball is 
then tightened up in the bottom 
socket of the steering rod. The open- 
ing faces out. Then the pin is bolted 
through the side of a pie tin which is 
used as a reflector. This holds the 
tin at an angle when the rod hangs 
straight down. The light socket is 


saree 


Eoupama oan 


(CHAS. H. JONNSTON, Box 14, West End, Pitshurth, Pa. 


soldered through a hole in the center 
of the tin. 
If the ball and socket joints work 
ily. remove one half of the 
grind down the flat sur- 
face until the halves fit so close to the 
ball when the nuts are drawn up that 
some pressure is necessary to turn it. 
‘This will enable the rod to hold any 
position into which it is swung. Do 
the same with each one and place a 
little grease in the joints. Wire from 
the light can be run up the rod to the 
rosette overhead.—T. HALLETT. 


Re-Cutting Worn Files to 
| Renew Them 


NN these days of efficiency and 
| DL high prices, every effort is made by 

managers of ‘machine shops, auto- 
motive plants and other factories to 
keep operating costs as low as pos- 
sible. The utilization of articles that 
‘were formerly regarded as waste, once 
they were used, is receiving the atten- 
tion of various manufacturers who are 
saving large amounts of money yearly 
by reclaiming used lubricating oils, 
dirty waste thrown away by workmen 
and other articles. The railroads are 
leaders in this respect, having worked 
out the problem with the greatest 
efficiency. 

The writer has found during his 
travels over the United States and 
Canada, that in the average machine 
shop, using quantities of files in a 
year’s time, the foreman does not 
| always know that worn files ean be re- 

cut and s0, allows them to be thrown 
in the scrap heap. In spite of the 


In these high cost of everything davs 
the nced to. re-use old tools is great. 
Files can be made new this way 


extensive use of machinery, there is 
some work which has to be done with 
a file, since there is no substitute for 
it in certain lines of work. Files as 
| cutting tools are used so extensively 
| that it will pay to recut them, and 
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this can be done by the man who 
aweeps out the shop. It takes only a 
few minutes of his time, if too many 
are not allowed to accumulate at one 
time. Two dozen can be conveniently 
handled by the shopman without the 
work interfering with his other duties. 

The acid mixture is cheap in price. 
In fact, many mills and factories have 
a supply of the acid on hand, as it is 
used to remove the scale from iron or 
steel. In the formula given, the pro- 
portions of sulphurie acid and water 
are so combined as to do the recut- 
ting in from 10 to 12 hours. All the 
shopman need do is clean the files and 
put them into the acid solution before 
leaving the shop at night. In the 
morning they will be ready to remove, 
and they will be found as clean and 
bright as new. 

To get the best results first clean 
the files with a “‘file-card.” ‘Then put 
them into a mixture of four ounces of 
washing soda and one quart of very 
hot water, scrubbing them with a 
brush, This removes any oil from 
them. ‘Then rinse thoroughly so no 
soda solution will remain, and trans- 
fer them to the acid fluid. 

This is made of four ounces of sul- 
phurie acid and one quart of water. 
To mix it, pour the acid into the water 
slowly, stirring it with a piece of glass 
or a stick. Do not reverse this pro- 
ceeding, or the acid will fly up into 
your face. Too great care cannot be 
taken when handling acids, Mix the 
acid solution in an earthenware or 
lass vessel, making enough to cover 
the files. After the files have remained 
in the fluid 10 or 12 hours, rinse thor- 
‘oughly in water to remove all traces of 
the acid, then dry and oil them and 
put them away until they are wanted 
for use. 

In some localities, the water is al- 
kaline and more acid must be used 
to counteract this quality. Distilled 
water will obviate the necessity. of 
adding more acid in using alkaline 
water. The re-cut files will do good 
work, and reduce the “overhead cost" 
to some extent.—W. S, STaNDIFORD. 


Cutting Thin Disks in the 
Lathe 


HE amateur sometimes experi 

ences difficulty in trying to cut 
large, thin washers or disks in his lathe, 
‘The best way to do this is to attach a 
wooden chuck to the face plate. This 
does not need to be round as shown in 
the illustration, though such a shape 
facilitates facing it off. It should be 
faced off smooth and with a plane sur- 
face, as shown by applying a straight 
edge. Then the sheet from which the 
disk is to be cut is squared up and 
holes are drilled in the corners for 
wood serews to attach it to the wooden 
chuck. The sheet, if kinked, should be 
carefully straightened, for it must fit 
evenly on the wood block. If there is 
any strain on it, the sheet will buckle 
when the cut is made and probably 
spoil the work, 
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ard tension machine to a predetermined 
proportion ofits catalog strength, All 
parts passing such tests are. permas 
rently marked and none of these goods 
‘can Teave the works without bearing 
this record of certified strength, 
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For Every Mill 
or Shop Use— 


Why did a SIMONDS file 
win the gold medal at the 
Seattle Exposition in 1969 
and again at the Panama- 
Pacific Exposition at San 
Francisco in 1915? Be- 
cause SIMONDS Files are 
made of absolutely uniform 
quality and the SIMONDS. 
special cross-cut saw file 
will average at least 16 per 
cent more work than you 


can secure with an ordi- 
nary. file. to use 
SIMONDS Files. ‘They are 


backed by the SIMONDS 
Guarantee and 88 years of 
universal satisfaction. 


Simonds Manufacturing Co. 
“The Sano Makers," Eatabliahed 1832 
Fitchburg, Mass. 
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SAW STEEL 
SI oes 


‘The disk is cut out by means of a 
thin tool something like a cutting-off 
tool. The center opening is cut first, 
if'a washer is to be made. It would be 


a good plan to screw a metal or hard- 
wood disk over the hole as shown, in 
order to help hold the sheet in shape 


Screwed over the 
Inner hole before 
Cutting theouter 
Siroum ference 


while the outer cut is being made. 
‘Too much pressure must not be put 
upon the cutting tool, for there 
would be danger of the tool breaking 
through at one point and spoiling 
the piece.—H. H. PARKE! 


An Accurate and Quick Way 
to Gage Screws 


N a factory, not long ago, we had two 
fairly large sized boxes filled with a 


mixed lot of machine screws, varying 
in size from 6 in. by 82 in. to 5/16 in. by 
18 in. To sort these and put them 


back in stock looked like a slow, 
tedious job. 

‘We saved considerable time by 
making a screw gage as follows: A 
piece of sheet steel 4 in. thick and 12 

long by 6 in. wide was cut into six 

‘about 1033 in. long. Each slot 


‘Made from a piece of steel, this gage sepa- 
rates assorted screws by various sized slots 


was just wide enough to admit one 
size of the screws. There was one slot 
for the 6 wire serew, one slot for the & 
wire screw, ete., with no chance of 
getting the wrong screw in the wrong 
slot. The boy could take up a handful 
of screws and drop them into the slot 
where that particular size screw be- 
longed. When one slot was full, he 
could hold the other sizes back while 
he slid the slot that was full into a 
box. This method will save a lot of 
time.—H. BarNuM STILLMAN. 
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The Right Way to Make 
Wire Cable 


TELEPHONE line was to be 
run from a rural community into 
town, and three men were assigned to 
the job of putting up the poles and 
placing the wire. At corners it was 
recommended to use twisted wire 
cables, but since there were no cables 
at local markets and not the time 
required for a shipment to arrive, it 
‘was necessary to make them by hand. 
At first the cables were made by 
securing six or eight wires to a port, 
and twisting a stick to which the other 
ends were tied. This resulted in a 
poorly twisted product. The wire was 
loose at the stationary end, but tight 
at the other end. In order to get a 
cable that was uniform from-one end to, 
the other an old iron wheel was bolted 
to the back of the supply wagon, 
shown, The bolt was run through the 
two by four which formed the rear bed 
piece of the wagon box. 

When it was necessary to make a 
cable, the wagon was hauied to the side 
‘of the road, the brakes locked, and a 
stout stake set in the ground fifteen or 
twenty feet from the back end of the 
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‘A wagon wheel used as shown will 
‘make a tight and uniform ‘wire cable 


wagon, Wires were then run from this 
stake to as many spokes of the wire 
wheel as there were strands desired, 
being placed first at the outer edge of 
the wheel. The stake was then re- 
volved a number of times. The ends 
of the wires on the spokes were then 
pushed 2 in. nearer the hub, and a few 
more turns of the wheel were given. 


angle which the strands met was kept 


approximately constant, which is 
necessary to result in an even twist. 
‘The wagon gave enough under the 
strain to keep the wires tight, sliding 
back as the pressure increased. A 
little practice produced a good cable 
that was evenly twisted from one end 
to the other, and which required only a 
small amount of labor to make. 

The same principle has been applied 
where small lengths of such cable 
wanted from time to time, as in fence- 
making. The wagon was blocked, one 
rear wheel jacked up, and wires were 
tied to its spokes. As the wheel re- 
volves it twists the five wires into.a uni- 
form cable. The apparatus is easy to 
make and the few parts may be picked 
up at small cost.—DatBR. Van Horn. 
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Modern 
Equipment 


Not a 
One-Man School 
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Are Your Top and Side Curtains 
Gray, Dusty and Leaky? 


HERE’ 'S a preparation with which you, yourself can easily and quick- 
ly make them look like new. Johnson's Black-Lac gives perfect 
satisfaction on any kind of a top—eather, imitation leather or mohair. 
One coat imparts a rich black surface just like new. 


Johnson’s Black-Lac is casy to apply—dries in fifteen minutes—does not rub off on 
the hands or clothing—is permanent, waterproof and inexpensive. 


_JOHNSON’S BLACK-[AC 


The Perfect Top Dressing 


ate to use Johnson's Black-Lac on the finest leather—it acts as a 
preservative and renders the leather soft and flexible. It requires no experi- 
encetoapply Johnson's Black-Lac—all you need isa brush and an hour'stime. 


Keep Your Car Young 


Start today to reduce the depreciation of your automobile with 
NSON’S CAR SAVERS. There's a JOHNSON CAR fp 


SAVER for every purpose 


Valve Grinding Compound —_ Johnson's Stop Squeak-Oil 
bon Remover Johnson's Prepared Wax 

Johnson's Radiator Cement 

Johnson's Auto-Lak 


Write for ow 
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“Here’s Your Hires, Ma’am” 


Esure yousust say “HIRES” 
when ordering by the case 
from your dealer, or by the gi 
at the fountain. By saying 
“HIRES” you guard against an 
imitation drink which, being 
artificial, may be harmful. 
Nothing goes into Hires but 
the pure healthful juices of 
roots, barks, herbs, berries and 
pure cane sugar. The quality 


of Hires is maintained in spite 
of tremendously increased 


costs of ingredients. Yet you 
pay no more for Hires the gen- 
uine than you do for an artificial 
imitation. 


Hires carbonated in bottles 
forthe homeis the same delight- 
ful drink, the same healthful, 
genuinely-invigorating drink as 
Hires the fountain favorite. 


THE CHARLES E. HIRES COMPANY, PHILADELPHIA 


Hires contains juices of 16 roots, barks, herbs and berries 
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What Does a Bicycle Owner 
Really Expect of a Tire? 


HERE are probably 

3,000,000 bicycles in use 
in the United States today. 
There are close to 8,000,000 
motor vehicles. The thinking 
bicycle owner doesn’t want 
tires that are a tire maker’s side 


line. He wants tires, like U.S. 
Bicycle Tires, that have to 
live up to the high reputation 
of the oldest and largest rub- 
ber company in the world, 
the same way U. S. Auto- 
mobile Tires do. 


“Ride a Bicycle” 


United States Tires 


United States © Rubber Company 


